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How produce often looks when unloaded at city freight terminals 


A New Freight System to Conserve Our Foods 
By James Anderson 


“VERY day at the great market terminals in New 
E. York city, in fact in almost every city in the United 
States, thousands and thousands of pounds of perfectly 
good food—potatoes, onions, squash, beans, cabbages 
and other vegetables and fruits are set aside, because 
in the course of transportation the top layer has been 
bruised or because the original containers have been 
broken and much of the contents spilled out over the 
cars. 

If the consignor were on hand to repack it much of this 
valuable food could no doubt be saved, but he isn’t and 
the railroads haven’t the time or men to do it. In fact, 
it has never seemed to be anybody’s business and, just 
because nobody up to the present time has cared enough 
to take the pains to salvage it, every day most of these 
hundreds of damaged crates, boxes and barrels, with 
their contents, are carried off to be incinerated or other- 
wise destroyed as waste or rubbish. 

When this tremendous food waste is considered it is 
no wonder we have high prices for really plentiful 
eatables; yet, almost without protest, except from the 
shippers, this sort of thing has been going on regularly 
for years. However, the war has made us alert to our 
extravagances, and this tremendous wastage of food has 
finally received the serious attention it deserves from 
the only direction from which it can be stopped, namely 
the railroads themselves. 

One of the big eastern railroads is about to put into 
operation a brand new plan of freight handling which, 
it is expected, will conserve, for the use of the consumer, 
thousands and thousands of tons of perishable freight, 
yearly. This should help greatly in re- 


place there will be substituted a carefully devised plan 
whereby the acceptance and loading of freight, in less 
than carload lots, will be conducted according to a 
regularly established system, and such freight will be 
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Almost this entire carload of onions was condemned 
because of bad condition 





automatically concentrated into full loads at the point of 
shipment. 
The two most important features of the new plan are: 
1. The inauguration of shipping days on which cars 
will depart from various points of origin to specified 


Condition of a carload of potatoes on reaching New York 


destinations; freight will be accepted on the proper 
shipping days only, and the cars will positively depart 
on schedule. 

2. The designation of particular stations at which 
freight will be exclusively received for specified destina- 
tions; freight for such points will be accepted at the 
stations named only. 

The primary purposes for the adoption of the new 
method are four-fold: 

First. Elimination of the delay incident to the re- 
handling of perishable freight under the present methods 
of consolidating small shipments into full carloads at 
transfer stations; this will give the farmer much quicker 
service than is possible under the old method. 

Second. Conservation of car supply by effecting 
better average loading than is possible under the transfer 
system; this will increase the cars available for com- 
mercial freight, as well as Government supplies. 

Third. Reduction in the number of car and train 
movements required to transport a given volume of 
freight; this will increase the capacity of the whole 
railroad plant, and will release trackage and locomotives 
for the movement of troops, Government supplies and 
commercial freight. 

Fourth. Improvement in the regularity of the freight 
service from the farm to the terminal, systematizing and 
simplifying operations; this will result from the elimina- 
tion of a large proportion of the complicated rehandling 
of freight, which is now unavoidable, with the attendant 
great liability to damage and utter loss. 

Under the present method of handling less than car- 


load freight, a shipper having a small consignment to 
transport from town “A” to city “B” can take his 
goods to any freight station in town “A” at any time 


during the ordinary working hours. In 





ducing costs at the terminals and should 
add materially to the plentifulness of the 
supply, besides saving the shipper many 
needed dollars by assuring him prompt 
delivery of his produce, in good condition. 

While the railroad might have had these 
facts in mind when working out this plan, 
it is more than likely that their principal 
object was to conserve their badly needed 
car supply and prevent to an extent the 
tremendous freight blockades which for 
months have congested all seaboard 
terminals and not infrequently resulted in 
the entire loss of carloads of perishable 
freights. 

The present custom of receiving less than 
carload freight indiscriminately, at all 











Stations, at any time of the day, for all 
destinations, will be abolished. In its 


No produce man can be blamed for not making an effort to salvage 


vegetables when they arrive in this condition 


the course of the day, or perhaps the next 
two or three days, the freight will be 
loaded into a car and run out to a transfer 
station, which may be e« few wiles or more 
than a hundred miles distant. There it 
will be unloaded and trucked into another 
ear, in which numerous small shipments, 
from many other points, for city “B” are 
being consolidated in the effort to make up a 
full car. 

Under the proposed plan, there will he 
certain days on which less than carload 
freight for city ‘‘B”’ will be accey ted at one 
or more specified stations in town “A” and 
such freight will be accepted only on the 
days, and at the particular station, or 
statiens named. On the days specified, a car 
for city “B” will leave the originating station 

(Concluded on page 121) 
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The object of this journal is to record accurately and 
lucidly the latest scientific, mechanical and industrial 
news of the day. As a weekly journal, it is in a posi- 
tion to announce interesting developments before they 
are published elsewhere. 

The Editor is glad to have submitted to him timely 
articles suitable for these columns, especially when such 
articles are accompanied by photographs. 


Norway and the North Sea Net 
T the present writing the principal obstacle to the 
construction of a net across the North Sea is 
the action, or rather, the inaction, of the King- 
dom of Norway. 

Norway, like every other maritime country, is bordered 
by a three-mile strip of water, which, by international 
agreement, is neutral. Norway does not own this strip 
of water; she is simply responsible for the maintenance 
of its neutrality. When the builders of a North Sea net 
reach the outer line of this three-mile strip they will have 
to stop operations—provided it is cerlain that Norway 
is doing everything in her power to prevent any of the 
nations at war from using this three-mile strip for bellig- 
erent purposes. 

Now it is a notorious fact that, ever since Germany 
started out to commit murder and piracy on the high 
seas, her instruments of slaughter, in the shape of 
the U-boats, have been violating the neutrality of Nor- 
wegian territorial waters by using them as a channel of 
communication between her U-boat bases and her fruit- 
ful field of operations in the Atlantic. The British 
patrol across the North Sea is so watchful and the boats 
80 numerous as to make it hazardous for the U-boats to 
run through the line except on dark nights or in foggy 
weather. 

Norway has known just as well as Great Britain and 
the United States have known, that the Germans were 
rendering useless the North Sea patrol, by sneaking 
through the neutral Norwegian waters into which 
Great Britain has forbidden her patrol boats to enter. 
Great Britain is as anxious to respect the neutrality of 
small powers as Germany is brutally cynical in violating 
it. The question arises, then, as to whether a neutral 
power which deliberately permits the violation of its 
neutral waters, to the great advantage of one belligerent 
and the equally great disadvantage and hurt of the other, 
has not herself become,! by acquiescence, a violator of 
neutrality and thereby lost all title to act as guardian of 
the neutrality of the waters affected. If Norway claims 
that she is unable to protect herself against German 
violations, it becomes the duty, surely, of the nations 
whose interests are most affected, to step in and do 
that which Norway cannot do, and, in this case, pro- 
hibit the passage of German warships through these 
neutral waters for warlike purposes. The most effective 
way to do this would be to extend the North Sea net 
across Norway’s three-mile zone right up to the Nor- 
wegian coast. 

It would be entirely reasonable for the United States 
Government to represent to Norway that by permitting 
German U-boats, to use her territorial waters, she is 
exposing our communciations with France to attack and 
subjecting our troops to an exceedingly grave risk. 
Furthermore, it would be entirely in agreement with the 
laws of neutrality to tell Norway that if she could not 
close the three-mile U-boat channel herself, we should 
bave to do it ourselves. 

It is probable that if Norway closed the territorial 
waters by a net Germany would declare war upon her; 
but even if she did Norway would be in no worse plight, 
and indeed in some respects would be in a better plight, 
than she is today, Germany has been sinking her ships 
wholesale, and in other respects has been playing against 
this little Kingdom the part of international bully. If 
Norway came into the Entente Alliance, she would have 
the might of the Allied fleets for her defense, and the food 
question would receive an immediate solution. Norway 
is very much worked up over the question of our 
embargo on foodstuffs, as witness the presence of Nansen 
and his Committee in our midst. Would not this be a 
most opportune time to settle the two questions? What 
Norway needs just now is a bold and fearless attitude, 
based upon a determination at least to stand up bravely 
for her rights. Let her close her territorial waters to 
the German U-boats, and there will not be much diffi- 
culty in settling the question of food imports 
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Allied and Neutral Shipping Losses 


N the absence of any detailed official statement of 

the facts, it is difficult to make a reliable estimate 

as to the total losses, or the rate of losses of shipping, 
due to German U-boat depredations. The people who 
do know won’t tell, and when official statements are 
made by leading men, lay or military, they are so con- 
tradictory as to leave one in a state of positive bewilder- 
ment. Hence the following study of the question does 
not claim to be highly authentic; it is merely our own 
estimate based upon what we consider to be the most 
reliable statistics. 

The first difficulty that confronts one is the statement 
frequently made in Washington, and made by men in 
more or less official positions, that the British are con- 
cealing their losses. By this it is meant that not only 
is concealment involved in publishing merely the num- 
ber of ships sunk, without giving their tonnage, but that 
these very numbers as given week by week are under- 
statements of the truth. Personally, we do not believe 
for a moment that the British are deliberately lying 
about their losses. It is not their way. In fact, the 
recent publication of scathing reports of military failures 
shows that, if anything, they lean too far toward a brutal 
self-exposure. 

We may take it, then, that the weekly statement of 
British losses is correct so far as it goes. That it does 
not give the total tonnage loss is to be regretted; but 
this fact does not invalidate the truthfulness of the 
figures showing the total number of ships lost. 

Now the record of British losses from the opening of 
the ruthless campaign to date shows that the U-boats 
have sunk on an average 20 ships per week of over 1,600 
tons. If we assume that the average size of these ships 
was 5,000 tons (4,500 tons would probably be nearer 
the truth; but we wish to be over rather than under the 
true figure), and if we assume an average of 1,200 tons for 
the ships of under 1,600 tons, we find that by January Ist, 
1918, the British will have lost during the intensive U- 
boat war 5,720,000 tons over and above that lost in 1917 
before the campaign started. Such statistics as have 
been published of the French and Italian losses, worked 
out on the same basis, indicate a loss for these countries 
of 1,145,000 tons. If we assume that the losses of the 
neutral countries are proportional to the total amount 
of neutral tonnage, as compared with the total amount 
of British tonnage, we find that the neutrals have lost 
to date, 2,250,000 tons. Summing up, then, we reach 
the conclusion that, if the rate of sinking which has 
obtained during the first half of this year be continued 
throughout the rest of the year, the Allies and 
neutrals together will have lost between January Ist, 1917, 
and January Ist, 1918, about 9,500,000 tons. 

Lord Beresford, an English statesman who has con- 
sistently urged that the public should be made fully 
acquainted with the extent of the U-boat depredations, 
stated recently in the House of Lords, that from August, 
1914, to January, 1917, the British, Allied and neutral 
losses were 4,000,000 tons. Adding this total to the 
total estimated losses for the present year, we find that 
by January Ist, 1918, the Germans will have sunk about 
13,500,000 tons of shipping. 

As an offset to this loss, we have the construction of 
new shipping and the placing in service of the interned 
German vessels. In making an estimate of the ships 
which will have been built from the commencement of the 
war to January Ist, 1918, we must bear in mind, that 
although in the earlier period of the war there was a 
great falling off in British merchantship construction, 
the total having fallen in one year to about 650,000 tons, 
Great Britain having now brought her fighting navy up 
to sufficient strength, is bending her enormous ship- 
building capacity to the turning out of a maximum 
amount of merchant tonnage; and it is probable that 
by the end of this year she will have set afloat during 
the war 3,500,000 tons of new shipping. Our own record 
during the same period of war will be about 2,250,000 
tons, while France, Italy, Norway and Sweden will have 
set afloat about 1,500,000 tons. 

The total amount of shipping, then, built in all coun- 
tries during the three and a half years of the war ending 
January Ist, 1918, if these figures are correct, will be 
about 7,250,000 tons. If we add to this total the in- 
terned German and Austrian ships, estimated at 
1,750,000 tons, which by that time will have become 
available for the carrying trade, we reach a total of 9,000,- 
000 tons, with which to offset the total loss to that date of 
13,500,000 tons. This would leave a net loss to the 
Allied and neutral powers of 4,500,000 tons. 

Now in August, 1914, the total world’s shipping 
amounted to 49,000,000 tons. Deducting the tonnage 
of the Central Powers, which was 6,600,000 tons, we get 
a total of 42,400,000 tons for the Entente (including 
ourselves) and the neutral powers. Deducting from 
this the total net loss of 4,500,000 tons, as found above, 
the tonnage remaining available for service on January 
ist, 1918, will be 37,900,000 tons. 

Now, if it be assumed that the U-boat sinkings will 
be maintained during 1918 at the rate which they are 
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accomplishing in 1917, namely, 9,500,000 tons, let us 
see how far that may be offset by new construction 
during 1918. Lloyd George has recently stated that 
Great Britain would set afloat 4,000,000 tons, and if we 
assume that the United States will build 3,000,000 tons 
and the other powers 1,000,000 tons, we reach a total of 
new construction of 8,000,000 tons for the year, which 
would leave a net loss for the year, suppesing the Ger- 
mans continue to sink ships at the present rate, of 
1,500,000 tons for the year. From these figures it is 
evident that unless the Germans make a great spurt 
in their U-boat campaign, the new construction will 
nearly equal the losses. 

If our estimate as given above is approximately 
correct, it must be admitted that the prospects of 
Germany’s succeeding in her U-boat campaign are very 
remote. To succeed, two things must happen: Ger- 
many must greatly increase her rate of sinkings, and the 
Allies must break down in their attempt to build shipping 
at the rate which their public men have predicted. 

If the Allies will only build the North Sea net from 
the Scottish coast to Norway’s territorial waters, and if 
Norway will protect the neutrality of those waters by 
building her three-mile section of the net, that 9,500,000 
tons of prospective losses next year would vanish from 
before the eyes of the slowly-awakening German people. 


Indirect Economies in Dried Foods 

UCH has been said urging upon the public 

the advantages of dehydration or desiccation 

of food. While it is of course the case that 
at the present time the chief aim of this propaganda is 
the conservation of food values that otherwise would be 
lost, the drying process has other things than that to 
recommend it. 

Food must be kept in some form or other from the 
growing season into the winter. The usual method for 
doing this has been by ordinary canning, in which the 
entire bulk of the fruit or vegetable, including the water 
in it, is put away, and kept from spoiling by the use of 
sugar or by excluding air. If any considerable quantity 
of the green groceries which would normally be thus 
treated are to be dehydrated, the saving in storage space 
will be a noticeable item, and the economy of sugar 
will be another. It goes without saying that if dehydra- 
tion eliminates 90 per cent of the bulk, ten times as much 
can be stored in a given space. This is perhaps not so 
much of an object with the farmer who has ample space 
in which to store his winter’s food anyhow; but for the 
city housewife, and especially for the dweller in the 
modern apartment devoid of closets, it looms very large, 
and it would be a boon indeed to the cold storage man. 

A further consideration which inheres in the reduction 
of bulk and weight is transportation costs. It is per- 
fectly absurd to ship tons and tons of water about the 
country in the form of fresh or preserved foods. New 
York and Chicago and the other large cities have plenty 
of water of their own for every conceivable purpose; 
why should they pay freight on six or seven tons of water 
from Florida or California, Delaware or Michigan, 
every time they bring in a ton of real food value from 
one of those localities? In the course of a year the 
amount of water hauled by our railroads must reach a 
staggering figure. If the food were desiccated before 
shipment this would cease; and not only would the 
consumer benefit from whatever share of the reduced cost 
the middleman might condescend to allot to him, but a 
very real economy would be effected in car space, which 
is so extremely valuable just now. 

Finally, there is the matter of containers. For home 
preserving glass is used; for commercial purposes, where 
shipment is necessary, the canner is almost driven to tin 
plate. Every housewife knows that glass jars have kept 
pace with the rising costs in other lines; and ability to use 
pulp or fiber or paper containers of one sort or another 
would be a genuine relief. In the commercial canning 
field the release from the necessity of using the tin can 
would be even more of an object, not only from the view- 
point of the immediate effect upon expenses, but from 
that of the tin-plate industry as well. In few cases is the 
war-time rise in prices better founded upon increased 
demand and reduced supply than here. If we could 
convert to better use the tin which ordinarily goes into 
the tomato can and its brothers and cousins, substituting 
for it a material with fewer direct applications to the 
making of munitions, we should do very well indeed. 
We need hardly point out that this is possible if we 
undertake to remove the water from our foods before 
putting them up for the winter, since the sole object of 
the tin can is to keep the water in foods which have been 
preserved in the traditional ways. 


Rebuilding a Storm-Stricken Town 
CCORDING to Science, the Department of Archi- 
tecture of the University of Illinois is preparing 
to take an active part in the reconstruction of 
the town of Mattoon, recently devastated by a tornado. 
Plans for 16 houses to cost from $800 to $1,400 are to be 
prepared by architects of the department, who hope to 
duplicate this enterprise on a larger scale in France. 
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Naval and Military 


The Cost of War.—Senator Smoot, a member of the 
Finance Committee of the Senate has stated that the 
cost to this country of the war, in actual expenditures 
will reach the stupendous figure of $17,000,000,000 for 
the first twelve months. The Army estimates are based 
upon the organization, equipment and sustenance of an 
army of 2,000,000 men. This includes the Regular 
Army, 387,000; National Guard, 400,000; National 
Army 500,000; Auxiliaries, 100,000 and the second 
quota of drafted forces. 


German Propaganda ?—The return of eleven United 
States Army officers from France, England and Belgium, 
where they were sent to observe military conditions, was 
seized upon by German sympathizers to reiterate in the 
press the statement that the line on the Western front 
is impregnable. They have been saying this for years; 
but this time they put the statement on the lips of our 
returned Army officers. The lie was promptly nailed 
by Secretary of War Baker, who said: ‘The mission 
is unanimous in its praise of the splendid morale of the 
Allied forces on the Western front.” 


How Torpedoes are Exploded.—The early torpedoes 
were detonated by means of a striker pin, which pro- 
jected axially from the warhead, and, upon contact with 
a ship, was driven in. This had the objection that, if 
the torpedo struck a glancing blow, the pin might not 
be operated and there would be no explosion. In the 
present type, the firing of the charge is done by the 
inertia of a small steel hammer or striker, which, when 
the torpedo is not in use, is held in place bya catch at 
the inner head of a safety pin. When the torpedo is 
fired, its progress through the water causes a little 
propeller on the safety pin to rotate a nut, which draws 
the pin forward, releasing the hammer and leaving it 
free to move. ‘The least shock, ahead or lateral, causes 
the hammer to move and fire the charge. 


Breaking the German Morale.—In a war of posi- 
tion such as the German Army has been condemned to 
on the Western front, so great is the power of defense 
afforded by the concealed machine gun, that it is prac- 
tically impossible to break a well-manned line on a 
scale that would be fatal to the defending army. Hence 
the object of the Allies is to break the morale and 
diminish the numbers of the defense until a point is 
reached when the line must crumble because of the break- 
down of its human material. The object of the Allied 
commanders is to break up the German Armies. This 
ean be accomplished just as well in France and Flanders 
as on the German side of the Rhine. The depletion 
of German man-power is shown by the presence of the 
1918 and some of the 1919 classes at the front. 


The Value of Rifle Shooting.—The Army and Navy 
Gazette of London, commenting on the great value of 
good rifle shooting in the present war says: “ Happily 
the military authorities have not been misled by the 
results achieved by the big guns, the bombs, and the 
various missle-throwing trench weapons into imagining 
that the infantry soldier has ceased, or was likely to 
cease, to be primarily a rifleman, and the good work 
which was initiated before the war at Hythe and at 
Bisley, and at regimental rifle meetings, has been con- 
tinued and expanded at the many musketry schools 
which have been established behind the front in France, 
where selected officers and men of our forces have been 
taught all that was to be got out of the service weapon. 
The result has been shown in the account we hear of 
the wonderful rifle practice made by our troops in the 
fighting around Bullecourt, reminding us of the stories 
that used to reach us during the retreat from Mons of how 
German mass attacks withered up under the fire of our 
infantry of the old army.” 


Ships of Cast Steel.—With Norway building 3,000- 
ton ships of reinforced concrete, the proposal recently 
made to build ships of cast steel demands more than an 
ironical rejection. Recent improvements in metallurgy 
have left their mark upon the manufacture of cast steel, 
which today, because of its increased toughness and 
higher tensile strength, is being used for many purposes 
for which a few decades ago it would have been consid- 
ered an impossible material. We do not say that the 
thing can be done; but the study of the problem which 
is now being made is decidedly of interest. It is pro- 
posed to build the ships in sections and to weld the 
sections together electrically. Each section, whether 
for the bottom or the sides, would be cast with such ribs 
and other stiffening members as would be necessary. 
The sections are to be eight or ten feet in length measured 
on the longitudinal axis of the ship. It is proposed to 
have one such section for the bottom and two others 
for the sides, a fourth section forming the deck frame- 
work. The designer believes that by the use of mangan- 
ese supplied through the soldering the resulting electric- 
ally-welded joint would have 125 per cent of the strength 
of the casting itself. It is also proposed to erect blast 
furnaces and open-hearth furnaces at the shipyards, 
and it is estimated that more tonnage could be turned 
out per month than by the ordinary methods. 
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Science 


The Narratives of Early Dutch Voyagers are being 
reproduced on an extensive scale in Holland by the 
Linschoten Society, an organization analogous in its 
aims to the Hakluyt Society in England. The Dutch 
society was founded in 1908 and has already issued many 
notable records, with facsimile reproductions of maps and 
pictures. 


The Réle of Winter Cold in Plant Growth has 
recently been described by Dr. F. V. Coville. After the 
period of growth in spring and summer there is a period 
of dormancy before cold weather sets in, and if plants are 
maintained artificially at a high temperature this dor- 
mant period persists. Exposure to cold is needed to 
activate the plant for another period of growth. Per- 
haps the liberation of enzymes acts on the stored starches, 
converting them into sugars, or the phenomenon may 
be due to a change in the permeability of the cell mem- 
brane. Though normally the stimulus required for a 
renewal of growth is supplied by cold, mechanical injury 
or a period of drying may have the same effect. The 
process occurs independently in any exposed part of a 
plant, so that if one of two branches of a plant is kept 
continually warm while the other is subjected to the 
usual winter chilling, the former will not develop on the 
return of summer temperatures, though the latter de- 
velops as usual. It would be interesting to learn what 
stimulus takes the place of cold in the equatorial regions. 


Tuberculosis in France.—<According to Dr. Herman 
M. Biggs, of the New York State Department of Health, 
tuberculosis has been a serious problem in France during 
the present war, contrasting sharply with the small part 
played by the epidemic diseases which have figured so 
prominently in previous wars. Even before the war 
France had three deaths per thousand from tuber- 
culosis, as compared with one per thousand in England 
and one and five-tenths per thousand in New York 
State. After the mobilization of the army the hardships 
of military life resulted in cases of latent or arrested 
tuberculosis manifesting themselves on a large scale, and 
by the end of 1915 no less than 86,000 French soldiers 
had been invalided home on account of this disease. 
Up to February, 1917, about 150,000 had been returned 
for this cause. It is said that from one-half to one per 
cent of the 4,000,000 men now on the active list of the 
army have tuberculosis. In the whole French nation 
Dr. Biggs believes there are from 400,000 to 500,000 
cases of tuberculosis, and France is said to be conspicu- 
ously deficient in the special facilities, personal and 
material, for dealing with this scourge. 


Military Applications of Geology.—The fact that 
the United States Geological Survey has furnished a very 
large contingent to the Engineers’ Officers’ Reserve 
Corps is one of the tokens that American geologists 
realize that their science is called upon to play an im- 
portant part in a war conducted on scientific principles. 
There is a geological committee under the National 
Research Council, and it has recently published a 
pamphlet by R. A. F. Penrose, Jr., entitled “What a 
Geologist Can Doin War.” Lastly, Joseph E. Pogue, of 
Northwestern University, contributes to Science of 
July 6th a suggestive article on the subject of ‘ Military 
Geology.’”’” Some of the problems with which the 
geologist can deal are the selection of camp sites, the 
location of trenches and tunnels, the choice of ground 
for artillery positions, with reference to the firmness and 
elasticity of the underlying rock, the investigation of 
water resources in regions of prospective occupation, 
the preparation of geological maps for strategic use, etc. 
At home a great task of geology in time of war is to aid 
in developing the mineral resources of the country in 
order to meet the demand for the raw materials of war- 
fare. 


Scientific Agriculture in China.—Since the year 
1907, when an agricultural experiment station was 
opened by the Chinese government in Peking, a rapidly 
increasing amount of attention has been paid by the 
Chinese to scientific agriculture. An agricultural col- 
lege and experiment station has since been established 
at the capital of each province, besides many additional 
experiment stations, so that there are now 130 of the 
latter in the 22 provinces—more than twice as many as 
exist in the United States and its possessions! In Chili 
province alone there are 31 agricultural experiment 
stations. China has two cotton experiment stations, 
and is considering the establishment of another. Ex- 
periments are made at these stations in seed selection, 
seed distribution, plant harvesting, soils and manures, 
treatment of pests, and cotton weaving. Stock-raising 
experiment stations have been opened at Kalgan and 
Shih Men Shan (Anhui). In 1916 China established a 
department of forestry, with a forest commissioner in 
each province. Forestry experiment stations and train- 
ing schools have been established at Ch’ang Ch’in 
Hsien (Shantung) and in the Temple of Heaven, in 
Peking. The American-supported university at Nan- 
king has maintained a college of agriculture and a school 
of forestry for several years. 
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Electricity 

Glass Push Pins for Low-Voltage Wiring.—Glass 
push pins provided with an eyelet for use in temporary 
low-voltage wiring are being made by a well-known manu- 
facturer. The pins are easily attached te woodwork or 
walls, and it is pointed out by the maker that they are 
particularly useful for amateur battery work where small 
wires are to be run about the house. 


Electricity and Molybdenite Ore.—It is reported 
that a Canadian firm, which has six clectrie furnaces for 
the treatment of molybdenite ore, has an output of 500 
to 700 pounds of ferromolybdenum per day and intends 
to increase the number of furnaces in the near future 
as well as to run the furnaces night and day so as to 
produce 1,100 pounds per day of 24 hours. It is claimed 
that the molybdenite ores treated at this plant produce 
very hard and tough high-speed steel. 


Wireless Station of the University of Wisconsin.— 
It is announced that the new physics building at the 
University of Wisconsin, Madison, Wis., which was 
begun in the early part of 1916, is practically completed 
and will be ready for the students this fall. The physics 
department will occupy the largest part of the building, 
and three floors will be devoted to laboratories, offices 
and lecture rooms. A wireless station will be situated 
in the new building, and an serial tower will be built 
on tep of the hill with the antennae strung to the new 
building. 

Telephonic Installations in Yucatan.—The tele- 
phonic equipment in use in the cities of Progresso and 
Merida, Yucatan, Mexico, are of an antiquated Ner- 
wegian make. The service is unsatisfactory and in- 
convenient. Public sentiment is strong in its demand 
for a better service and two of the leading industrial 
and commercial organizations are installing temporary, 
independent telephonic connections between their Pro- 
gresso and Merida offices. The time is opportune for 
American manufacturers of telephones to get in touch 
with the proper interests in Yucatan, some of who have 
expressed their desire to receive correspondence and 
literature on this subject. 


An Interesting Electroculture Equipment was 
recently exhibited in England, and in these days of 
threatened food shortage it attracted no little attention. 
The equipment, which was designed for farm condi- 
tions and is being practically used, consiste of a trans- 
former with mercury break for continuous current, the 
equipment being housed in a small weatherproof hut 
which is easily portable. The transformer is provided 
with an adjustable spark gap, and the high-tension lead 
is taken out through a substantial porcelain insulator. 
This insulator is protected from rain. On the occasion 
of the demonstration, continues The Electrician, the 
high tension side was connected to a Lodge valve and 
thence to the overhead wires. 


Telephoning from a Moving Train.—Successful 
experiments with a telephone apparatus installed on a 
railroad car were carried out recently by a representative 
of the signal department of the Canadian Government 
Railways and the inventor of the device, the former in 
the car itself and the latter in the dispatcher’s office in 
the Moncton yard. The transmission in this system of 
communication is made through wheel and axle without 
the assistance of any contributing medium. Reports 
of the tests declare that the communication established 
was in every way satisfactory, although the train was 
in motion. It is said there was no difficulty in hearing 
distinctly every word of the messages exchanged. The 
experiment was tried on a double-track line where the 
rails are properly “bonded” for the block-signal system, 
but it is claimed that equally good results can be obtained 
on any track where the rails are similarly “bonded” 
without regard to the presence or absence of a block- 
signal installation. 


Better Tungsten Filaments.—lIn a recent issue of 
Engineering there is described a peculiar method of 
preparing tungsten filaments which are ductile in spite 
of being squirted. The process, which was described by 
Dr. W. Béttyer before the December meeting of the 
Bunsen Gesellschaft, is employed by Julius Pintsch, 
and is due to Messrs. O. Schaller and Orbig. Members 
of the society were able to watch the process in the works 
after the meeting. The metallic powder is mixed with 
2 per cent of thoria and kneaded into a paste with addi- 
tion of some binding agent. A thread is then squirted. 
The thread is first pre-heated and then rapidly heated 
up to 2,400 deg. C. or 2,600 deg. C., the object being 
to make the crystallization of the metal more rapid 
than the passage of the wire through the hot zene. The 
first apparatus used for this delicate operation had the 
dimensions of several meters; the actual apparatus is 
only a few centimeters in height. The resulting wire is 
said to consist of crystals several meters in length, 
though only a few hundredths of a millimeter in thick- 
ness, the cross-section comes out octagonal rather than 
circular. There are very few jvints in a wire. A re- 
crystallization of the filament after long-continued use 
of the wire is said not to occur. 
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This remarkable ship was built in 1858. 
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She was constructed on the “safety first’’ principle. 
up 30 feet above the waterline; two longitudinal bulkheads and other safety features. 
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She had a double hull; fifteen transverse bulkheads, carried 
It is doubtful if a torpedo would have sunk her 


PROFILE AND PLAN OF THE “GREAT EASTERN,” THE SAFEST MERCHANT SHIP EVER BUILT 


The Submarine Problem—XII. 


The Torpedo Can Be Beaten by the Watertight Bulkhead 


ROADLY speaking there are three ways to meet the 
German U-boat’s menace: 

1. To shut them out of the Seven Seas by shutting 
them within the North Sea. 

2. By letting them roam at will in the depths below 
the Seven Seas and trying to find them with craft on the 
surface. 

3. By building merchant ships with such elaborate 
subdivision that no single torpedo can sink them. 

Is it possible to build an unsinkable ship? It cer- 
tainly is; for over half a century ago Brunel produced 
in the “Great Eastern” a ship which was more entitled 
to be called “‘unsinkable’’ than any merchant ship 
which has been built from that time to this. Brunel 
was a technical genius. He was one of a coterie of great 
engineers, men who inspired such confidence that they 
were given a free hand when they set out to do their 
designing, and were not hampered by the ignorant 
criticism, or the parsimony, of committees and boards of 
directors. 

Brunel conceived the idea of building a 700-foot ship at 
a time when most ships were not over 200 to 300 feet 
in length. He realized that the first duty of a ship is 
to stay afloat, and that she should be so designed that 
she could pass through any of the ordinary accidents 
of the sea without going to the bottom. So he built 
his ship with a double hull, which extended not merely 
across the bottom of the ship, as it does in modern 
vessels, but up the sides to ten feet above the water- 
line. Here it was connected to a watertizht iron deck 
(the whole ship was built of iron). The space between 
the inner and outer hulls was about three feet wide, and 
it was most elaborately subdivided by longitudinals 
and by transverse frames. Then Brunel divided the 
interior of his double-hulled ship by fifteen bulkheads, 
nine of which extended 30 feet above the water-line 
to connect with the top deck, which was also a water- 
tight deck. Not content with this, Brunel ran two lines 
of longitudinal bulkheads through the central portion 
of the ship. The “Great Eastern’? was a magnificent 
ship, and she was built so well that, outside of the Navy, 
there never has been a ship that could compare with her 
for protection against sinking. So good was she that on 
one of her early voyages to New York, she ran on the 
reefs at Montauk, tearing a hole in her bottom ten feet 
wide by eighty feet long, and yet steamed safely down 
the Sound, anchored in Hempstead Harbor, and was 
there repaired by the caisson method without going 
into dry dock. Later she made many successful voyages. 


By J. Bernard Walker 


From that date, 1858, to the present time there has 
been a steady deterioration in the protective elements 
of merchant ships. Brunel built his famous liner on the 
“safety first’’ principle. that time the com- 
mercial man, who is rarely an idealist, and generally 
very much the other way, has thrown out, one by one, 
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Two extremes of bulkhead protection and 
a compromise 


those safety elements which Brunel incorporated in his 
ship, until today the chance of a ship surviving a heavy 
collision or the blow of a torpedo is about one in one 
hundred. 

Let the reader look at the accompanying cross- 
sections of the ‘‘Great Eastern,”’ the “Titanic’’ and the 


“Mauretania,” and he will read the story of how safety 
has been sacrificed to commercialism. First, out went 
the double hull, only the double bottom being retained. 
Out went the watertight deck, which served to keep 
inrushing water confined to the lower holds. Out went 
the lofty transverse bulkhead, carried 30 feet above the 
waterline, even to the very top deck of the ship. The 
process of deterioration went on until the building of the 
“Titantic.’’ This ship, heralded as a masterpiece of 
twentieth-century design, was built with a single shell, 
with widely spaced bulkheads whose tops were carried 
only about ten feet above the waterline, as against 30 
feet in the “Great Eastern’’, bulkheads which finished 
not against a watertight deck, but against a deck which 
was pierced with many openings. Consequently, when 
the ship’s side was ripped by the submerged shelf of an 
iceberg, the water flowed up through the non-watertight 
deck, found its way aft, and poured into successive com- 
partments (see diagram) until the ship finally upended 
and went down bow first. 

In the endeavor to counteract the submarine sinkings, 
we are about to build a great merchant fleet, and if we 
do the sensible thing, which we probably will not, we 
shall so subdivide and otherwise protect these ships that 
a single blow from a submarine will not sink them. 
The trouble in this matter, and in many other matters 
connected with the war, is that we are thinking too much 
about after-the-war conditions, at the expense and to 
the detriment of war preparation. It would be per- 
fectly possible to build unsinkable merchant ships; 
but to do this it would be necessary for the shipping 
companies to sacrifice a considerable portion of the cargo- 
carrying capacity of their ships. The shipping men, who 
care more for prospective private profits than they do for 
the speedy prosecution of the war, are not willing to 
sacrifice space and build unsinkable ships. 

The naval constructors of the United States Navy 
have worked out a system of construction involving 
elaborately subdivided torpedo-defense spaces, which 
is so effective that they are willing to guarantee and 
apply the system to merchant construction. They 
believe that they can turn out merchant ships that 
would be proof against sinking by the torpedo. But 
since the shipping interests are many of them thinking 
more about future profits than the present needs of the 
nation, and since they seem to be able to get pretty 
much what they want these days, all that can be done is 
to compromise the matter and find some simpler method 
of providing our ships with a fair amount of protection. 
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Narrow compartments, with doorless bulkheads reaching to a watertight deck (the topmost deck) would provide a cheap, comparatively torpedo-proof construction. 
Two gas-venting hatches on exch deck would help to neutralize the explosion 
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We have given some thought to this mat- 
ter and submit, merely as a study, the 
accompanying outboard profile, cross-sec- 
tion and deck plan of a freighter designed 
to pass through the submarine zone. 

To begin with, we have omitted the 
double skin—this for the reason that both 
skins would be burst in by a modern tor- 
pedo and the inner skin would merely 
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a very slight degree of raggedness or fraying 
of the cut edges is quite sufficient to cause 
the adjacent strips to mesh together as 
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Fio.5 SINKING BY THE HEAD; WATER FLOWING ALONG LOW BULKHEAD DECK 
AND ENTERING COMPARTMENTS THROUGH DOORS OR HATCHWAYS 





furnish an additional number of flying 





they rewind. Under these circumstances 
it is often impossible to separate the coils. 
And even when the cut is made cleanly, 
the tendency of a shear blade is to stretch 
and pucker the cut edge slightly. Dis- 
torted and incapable of lying flat in side- 
by-side position, the strips then go forward 








fragments, to be carried under high veloc- 
ity into the ship. The principle adopted 
is that of numerous transverse bulkheads, 
carried up to the upper or main deck 
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to the rewinding somewhat overlapped, so 









































= that the two coils become firmly knit 
together and form a solid mass which 








cannot be separated into its parts. 








of the ship, which deck is of steel and 
built thoroughly watertight. The trans- 
verse bulkheading would be located very much closer 
together than the present practice—25 feet apart in 
vessels of 4,000 to 7,000 tons, the widths increasing 
proportionately to the increase in size of the ship. 
Professor Biles of Glasgow, who designed those famous 
ships, the ‘‘ Paris” and ‘“‘ New York,” used this method, 
building small compartments with high bulkheads and 
(Concluded on page 123) 


Making Paper Tapes 

How the Wide Rolls from the Mills Are Converted 

into Narrow Coils by Automatic Machines 

EW who use adding machines, cash registers, wrap- 
ping machines, rolls of paper tape for sealing 
packages, or any of the thousand and one other devices 
which demand an accurately cut and wound roll of paper, 
of narrow width, ever stop to reflect upon 





This sketch shows the advantage of carrying bulkheads up to a watertight deck 


but are led, all together, to the single rewind shaft, upon 
which they are rolled side by side in close contact. The 
power is applied, not to the center shaft of the rewound 
roll, but to the roller about which the paper passes on 
its way to this shaft, and likewise to the similar but 
smaller roller at the top of the rewound roll. The re- 
winding proceeds by virtue of the pressure of these 
rollers against the surface of the rewound roll; and it will 
be readily seen that the contact between the adjacent 
strips, and the uniform pressure across the entire face 
of the rewound roll suppresses any tendency of the paper 
to run crooked or to wind larger at any point along the 
roll and so forces smooth and uniform winding. As 
the rewound roll gets fatter and fatter, its center shaft 
slides up the side columns, and the upper control roller 
does likewise, with its counter-weights and chains. 


It may therefore, be conceded that shear 
slitting will not work in connection with 
the surface rewind. Convinced that the latter involved 
advantages which could not be sacrificed, the designers 
of the machine which we illustrate asked themselves what 
manner of slitting could be devised that. would be effee- 
tive in connection with the surface rewind. The answer, 
they have found, is the score cutter. Not only is this 
applicable to fabrics of all kinds—fiber, asbestos, cel- 
luloid, foil and compositions—but its maximum efficiency 
is developed in connection with the surface rewind. 

The score cutter consists of a single cutting or scoring 
disc with a V-edge, revolving under spring pressure in 
contact with the material as the latter passes about the 
polished surface of a steel cylinder as hurd and smooth 
as glass. ‘ These cutting wheels are of high-speed steel, 
practically indestructible. Having the blunt edge of a 
cold chisel instead of the keen knife-edge, the problem 
of maintaining them in working order is 





the method of making such rolls. A 
moment’s thought, however, will make it 
clear that the trick must be accomplished 
by cutting a wide roll into narrower 
sections; for the handling in unrolled form 
of any such shape as that of a ticker tape 
or a cash register roll, for instance, would 
clearly be quite out of the question. 

Until a very recent date the process of 
making these rolls was of but little import- 
ance to the paper manufacturer; the bulk 
of the product of a mill was shipped out 
in sheet form, and for such paper as had 
to be put up in rolls any method at all was 
good enough. But with the enormously 
increased, and still increasing, consumption 
of this sort of article, the requirements for 
accurate, clean-cut strips of every con- 
ceivable width have been such that the 
processes of manufacturing these rolls call 
for more and more of the paper-maker’s 
attention. The result has been the devel- 
opment of a series of slitting and rewinding 
machines which operate upon the general 








vastly simplified. Mounted on ball-bear- 
ing centers, they revolve with a minimum 
of friction, and cleave the goods at the 
point of contact with a clean, even cut. 
The speed of operation is unlimited. As 
the illustration suggests, any number of 
cutters may be used, and with any desired 
spacing or spacings from one half inch up. 
Single spacers and gang spacers simplify 
the manual work of laying out the blades 
in the proper positions and hold them in 
place once they are located. 

One of the notable features of the 
machine is its flexibility. Single cutters 
can be removed and replaced without 
disturbing anything else; the rewind roller 
can be selected of any diameter from three- 
eighths inch up; the pressure of the winding 
rollers can be varied at will to give a tight 
or a loose coil. In fact, this combination 
of the score cutter and the surface winding 
has been clearly shown to assure ideal 
results and to make possible the attain- 
ment of the highest standards of work at 
maximum speed and with minimum of 








principle of unwinding a broad roll from 
one roller and rewinding it on another, cut- 
ting it continuously and automatically into 
a number of narrow widths as it passes 
some point between the two rollers. In these machines 
the slitting and rewinding processes cannot be regarded 
as separate and distinct from each other, but each must 
be considered in its relation to the other. Each process 
is supplemented by the other and both must work in 
harmony. 

Broadly speaking, there have been used two methods 
of cutting, and two of rewinding. Perhaps the most 
natural of the latter is the so-called center rewind. This 
consists in leading adjacent strips alternately to two or 
more rewind shafts, which rotate by direct application 
of power and pull the paper around them into the desired 
roll. The method is open to the objection that the nar- 
row coils will not stand alone after they are built up to 
any considerable diameter, and that they require con- 


Cutting a standard roll of paper into smaller rolls as it is rewound upon 


a fresh spindle 


Attention is called to the very neat arrangement by which 
the primary and secondary gear wheels of the upper 
control shaft slide up and down a channeled and a plain 
column, respectively, so that in all positions they take 
their motion from the channeled column without any 
shift of contact. This device is a standard one, but one 
with which many of our readers are perhaps un- 
acquainted. 

With this method of rewinding great care has to be 
exercised in the slitting. Formerly this was not the case; 
an adding machine will work, even if the sides of its roll 
are rough. So the cutting was done by means of rotary 
shears; and while in the very nature of things the edge 
of this tool becomes slightly dulled after very moderate 
use, no damage was done. But with the surface rewind, 


waste. The accompanying line drawings 
areof interest in that they show two 
arrangements for threading the paper 
through the machine. The first shows one of several 
ways to thread paper from mill roll to rewind shaft, while 
the second shows a method with the swinging roll not in use. 


Glass for Cooking Utensils 


FrROM time immemorial, cooking utensils have been 

made of pottery, because this was the only sub- 
stance known that would withstand the heat of the 
baking oven and the rather rough handling of the 
kitchen, and that was in addition, cheap. Almost the 
same ingredients are used in making pottery as ave used 
in making glass. In pottery, these ingredients are 
molded into forms and are simply baked at a temperature 
just high enough to melt a glaze on the outside surface; 
but, in glass, they are melted into a liquid at a high 





stant attention to prevent 
their rolling up out of center, 
like a crooked window shade. 
Further trouble arises from 
variation in thickness of the 
paper across the width of the 
sheet. The rolls build up 
largest where the paper is 
thickest; and since the shaft 
speed is constant, the cir- 
cumferential speed becomes 
greater at these points and 
pulls the strip askew. 

The remedy for all this is 
found in the use of the sur- 
face rewind, shown in our cut. 
The paper is unrolled off the 
reel which is just visible in 
the rear of the machine; it 
is cut as it passes over the 
small roller in front, and re- 





temperature and then mold- 
ed by pouring or blowing 
into various shapes. 

The common glass that we 
have always known is brittle, 
easily breakable, and never 
before has there been a glass 
produced that could be heated 
and suddenly cooled without 
breaking. But a new glass 
now being made at Corning, 
N.Y.,is used for baking dishes 
and cooking utensils and can 
be handled quite as roughly 
asanycrockery. Every house- 
keeper now can see what her 
puddings and pies look like 
on the inside. This glass is a 
chemical product, in that it 











wound for the shaft directly 
above this. The strips are 





has been produced solely by 
the ingenuity of the chemist 
in the compounding of the 














ingredients, and not by any 





not separated as they are cut, 


Two typical arrangements for threading the paper through the machine that cuts and rewinds it 


method of tempering. 
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Mobilizing Science for War 


What the National Research Council is Doing to Solve War Problems 


E are pretty well educated up to the meaning of 

“industrial preparedness.’’ We have accepted 
the new doctrine that war is fought by industry and 
manufacturers and mobilization of material resources 
both before and after it is fought by men and guns. 
We have come to believe that the country with the 
longest purse, the greatest resources, the 
cleverest schemes of making available for actual battle 
the material mined and manufactured, is the country 
which is some day going to sit at the head of the peace 
table. But we have little conception of the utilization 
of the resources of science in war. 

It is not difficult to understand why the popular idea 
of what science may do in warfare is so meager. The 
man in the street makes little distinction between pure 
science and applied science, usually calling the latter 
“invention” which of course it isn’t. We are not a 
scientifically minded people, and are rather inclined to 
poke gentle fun at the supposedly long-haired, wild-eyed 
“scientist” in a musty laboratory, delving into some 
abstruse subject, or the astronomer, with his eye to a 
tube, investigating the size and proportion of some star 
so far away we can’t even imagine it. 

**What’s the good?” is the Americanese for cui bono, 
and too often applied to the investigations in pure science 
on which foundations rest the whole superstructure of 
applied acience, modern inventions, manufacturing 
processes, our very civilization itself. 

Unfortunately, the very nature of the work in the war 
which science is doing and has done, is such that its 
publication is inadvisable, if not impossible. If, for 
instance, some chemist discovers an explosive ten times 
as powerful as any known, and it is supplied to an army, 
it would be foolish to talk about it in advance. If it 
were possible to discover a method of making submarines 
sink themselves, to mention it would be to put the sub- 
marines on their guard. Hence, at least as far as present 
research and immediate past results are concerned, only 
the vaguest descriptive terms can be employed. 

But even without detailed particulars, the mobiliza- 
tion of the resources of science in this country is of 
intense interest. It is doubtful if one reader in a thou- 
sand, outside the research laboratories of the United 
States, even knows there is such an organization as the 
National Research Council, still less that it is acting as 
the Department of Science and Research of the Council 
of Naticnal Defense, and devoting a very large amount 
of time and attention at present to war problems. Yet 
such is the fact—a statement which means that practi- 
cally every research laboratory, whether maintained by 
industry or university, and practically every scientist, 
whether engaged in pure or applied science, in teaching 
or in actual laboratory work, is at the service of the 
United States, and to a large extent, now engaged in 
war work. 

Owing to the foresight of the President, and the en- 
thusiastic coéperation of the National Academy of 
Science, this mobilization of laboratories and scientists 
was an accomplished fact long before the United States 
was drawn into the war. 

In April, 1916, after the attack on the ‘‘Sussex”’ had 
resulted in this country’s demanding that submarine 
warfare cease, the President asked the National Academy 
of Sciences to organize the scientific resources of the 
United States so that they could assist in promoting 
national security. He desired the Academy to co- 
ordinate the scientific resources of the entire country 
and gain the coéperation of Governmental, educational, 
and industrial agencies, in which research facilities are 
available. 

The National Research Council was accordingly 
organized with the active coédperation of the leading 
national scientific and engineering societies. It includes 
the chiefs of technical bureaus of the Army and Navy, 
heads of Government bureaus engaged in scientific 
research, and groups of investigators representing 
educational institutions, research foundations and 
representatives of industrial and engineering research. 
The representatives of the Government were ap- 
pointed by the Presi lent, who promized and has given his 
cordial support and secured the codperation of the 
Government Departments. 

The Chairman of the Council, Dr. George E. Hale, 
who in private life is the Director of Mount Wilson Solar 
observatory, is giving his entire time to the work in 
Washington. 

Dr. Robert A. Millikan, in addition to his other 
activities, serves as Chairman of a Special Committee, 
the other members of which are Dr. Charles D. Walcott, 
and Dr. 8. W. Stratton, appointed to codperate directly 
with the Council of National Defense on matters per- 
taining to the work of the National Research Council. 
Dr. Hale, Dr. Millikan and Dr. Marston Taylor Bogert 


material 


By C. H. Claudy 
also represent the National Research Council as members 
of the General Munitions Board. 

Recently the Washington members of the Council 
have been actively coéperating with the members of the 
French Scientific Mission now in Washington, as a 
result of which it has been possible to formulate various 
agencies for the consideration of technical problems for 
the solution of which definite need has arisen at the 
battle front. 

It is often stated that even as order comes out of chaos, 
so progress of civilization is advanced, not retarded, by 
war. That this will be so in the great world war seems 
obvious, especially when any clear comprehension of 
the work which science is doing is had. It is impossible 
for the reasons stated to go into minute details regard- 
ing the work of the National Research Council or its 
31 committees, but the most casual glance at their 
labors shows what results affecting the onward march 
of civilization may confidently be expected when peace 
is declared. 

The Physics Committee is engaged in an exhaustive 
study for detecting submerged submarines and mines, 
in studying and devising range-finders of various types 
and instruments for the discovery of invisible aircraft 
and sapping parties, as well as in making improvements 
in wireless and other instruments used in the air. 

Many of the submarine menace prevention problems 
are such as to require the most abstruse scientific in- 
vestigations. One such plan or scheme laid before the 
Physics Committee involved a principle of physics 
soluble by mathematics. The Physics Committee 
summoned the best men in the country, the scientists 
who knew most about the pehenomena involved, and 
gave them time and place to work out the problem. 
At the end of a few weeks the theory of the suggestion 
was completely analyzed, and an accurate basis estab- 
lished on which to begin experimental work. 

Of course the National Research Council is not work- 
ing independently but in the closest coéperation with the 
Navy, which has recently established a Special Board to 
coérdinate and organize all problems relating to sub- 
marine warfare. The general plan adopted by the Navy 
Department contemplates the closest possible coépera- 
tion between the Navy Department Bureaus, Navy 
Department Boards, Naval Consulting Board, and the 
National Research Council. A group of 40 leading 
physicists, convened by the National Research Council 
for an exhaustive discussion of submarine problems 
with the members of the French Scientific Mission, is 
now represented at a submarine base by a committee 
coéperating with the above mentioned Special Board in 
tests and investigations of various devices for submarine 
offense and defense. Many physical laboratories are 
also taking part in this work, testing in practice the 
devices which theory and analysis show to be theo- 
retically possible. 

It is a pity that those members of Congress who doubt 
the patriotism of the American business man, because, 
in the natural course of his business he is often in a 
position to make a fair profit from the Government, 
cannot be led to consider the coéperation which big 
business is giving the National Research Council. 

The greatest research laboratories, outside those of the 
Universities, are maintained by some of the large manu- 
facturing establishments. Several of these have not 
only offered their services, but have turned over whole 
staffs of experts, as well as the most complete of labora- 
tory equipments, to the work of the Council. Un- 
questionably, if—perhaps it is better to say when— 
concrete results are had from the work done in these 
laboratories by these scientists, who are being paid 
not by the United States but by the industries in ques- 
tion, those industries may reap some benefit. But it 
is anything but certain that out of such investiga- 
tions, there may result any particular device or method 
which will be profitable to any one to make or sell. 
Only a very cunning and warped mind can read into 
this willingness on the part of industry, university and 
private research laboratory to lend equipment and men, 
pay the salaries and do the work for the Government, 
anything but patriotism of a high order. 

The work of the Council, though involving so much of 
pure science, is thoroughly practical. The difference 
between pure science and applied science is largely if 
not entirely, one of motive. The pure scientist attacks 
a problem to find the answer for love of the answer—to 
push back the frontiers of knowledge. The applied 
scientist may attack the same problem in the same way 
for the sake of the answer—but to find the result because 
of its commercial value. All the work of all the com- 
mittees of the Council, even those made up entirely or 
almost entirely of men whose work has lain in the domain 
of pure science, is at present of the applied variety. 





And in laboratory after laboratory, at submarine bases 
and aeromautical stations, are groups of scientists set 
to work by the National Research Council to bring to 
bear on the problems of modern war the accumulated 
knowledge of every laboratory and every brain which 
can possibly further their solution. 

To sum up its work in a few words, the National 
Research Council can be considered as a clearing house 
for scientists, a mobilizing office for scientific facilities. 
It provides the short cut between the man who knows 
the problem and the men who may find the answer. It 
has made a solid unit out of the laboratory and research 
facilities of the country and provided itself with such 
complete information that there is practically no ques- 
tion which army or navy can ask of science that it 
cannot supply the best man, the best equipment, to 
attempt to find the answer. 

It is an axiom that no natural phenomenon is an ex- 
ception to a natural law. If it exists, it operates because 
of a law. If the law science recognizes doesn’t square 
with the phenomena, then the statement of the law is 
wrong. Consequently, science recognizes, now, no 
unsolvable problems. A learned man once asserted 
publicly that in the very nature of things it was impossi- 
ble for man ever to learn the composition of the stars and 
sun because he couldn’t get to them. Along came 
Kirchhoff and the spectroscope and taught us that the 
information was available any time there was a cloudless 
sky. Hence, the submarine problem, the detection of 
invisible air craft, the complete elimination of disease, 
the cure for any epidemic, the protection of the living 
machine against poisonous gases, the manufacture of a 
substitute for rubber or for gasoline, are not, scien- 
tifically considered, either impossibilities or even im- 
probabilities—they are merely problems of which the 
answer is to be found—if one only goes about it the 
right way. 

It is in this spirit, and with this thought, that the 
National Research Council is doing its work. It will 
be by that spirit and by the efforts of the men who hold 
that faith, that this country, through its enormous 
resources of apparatus and of men, will not only solve 
many of the problems which war has made pressing, but 
will do much—incalculably much—to the furtherance of 
civilization, the promotion of industry, the improvement 
of modern life, when its solution of these pressing questions 
are turned from the arena of war to the paths. of peace. 


Science in the Fisheries Industries 


T is of great interest to explore the sea bottom in order 
to observe the biological conditions which prevail in 
various regions, but the usual methods of dredging for 
specimens are as yet very imperfect in this respect. In 
the line of progress is a recent apparatus devised by a 
Danish scientist, M. John Petersen, for capturing animal 
specimens, and it is claimed to allow of a much better 
exploration of the sea bottom for estimating the density 
of animal life. The author shows that in each of the 
regions explored there exists a grouping of animal species 
in a veritable community, in. which one characteristic 
species is seen to predominate. For instance in the 
region lying to the north of the Kattegat at depths of 
bottom up to 35 feet, he finds that the characteristic 
species is a sea urchin, while between 80 and 160 feet, 
it is a gasteropod Turritella terebra. It is also noticed 
that different animal species predominate at various 
seasons of the year. 

This idea of a predominant species is not a new one 
in general, for it is the basis of the theory of vegetable 
associations, and Germain brings out the fact of pre- 
dominant species which characterize large areas of land, 
and in geology the same idea is involved in the case of 
characteristic fossils in various strata. While the above 
considerations are of a scientific order, the exploration 
of the sea bottom also leads to conclusions of a great 
practical value in the fisheries industries. It is observed 
that the nutritive value of the sea bottom varies accord- 
ing to the localities, the most interesting of these being 
the places where there are great numbers of small animals 
which multiply rapidly and disappear in the same way, 
giving rise to a large production of organic matter, and 
this serves as food for the large fish. It is therefore of 
great interest as regards fisheries, to find the amount of 
production of nutritive matter such as is required for 
certain fish which it is desired to introduce upon a stated 
region of sea bottom. This is quite analogous to the 
way in which the farmer selects ground which is best 
suited for various crops. 

M. Petersen’s researches were very actively carried 
out during a recent period and have already given some 
excellent results in this direction. Sea resources can 
thus be cultivated with the view of securing maximum 
output in the same way as in the cultivation of the soil. 
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Correspondence 


{The editors are not responsible for statements made 
in the correspondence column. Anonymous communi- 
cations cannot be considered, but the names of corre- 
spondents will be withheld when so desired.) 


Premature Explosion of Shells 


To the Editor of the Screntrric AMERICAN: 


Opportune and pertinent are the questions asked by 
Noel Deisch in his letter, under the above title, pub- 
lished in your issue of July 28th. 

If your correspondeat would take the trouble to in- 
vestigate he would find the answer to those questions 
in the fact that many, perhaps most, of those in high 
places on our Munitions Boards, Naval or Military, 
either in executive or advisory capacity, are themselves 
either inventors or the proprietors of the inventions of 
other people, or are directors in those corporations 
engaged in the manufacture of guns, projectiles, ex- 
plosives or kindred elements of warfare. 

To recognize and adopt any new invention, however 
superior to those in present use, would not only relegate 
to “innocuous desuetude”’ those elements now being 
manufactured at great profit, but would necessitate, in 
many cases, alterations in the machinery of their manu- 
facture, involving expense and a possible disarrangement 
of intervals between fat dividends. 

Expert knowledge of those matters is rarely disin- 
terested, and disinterested experts are still more rarely 
found on “ Boards” under our system. 

One is reminded of Macaulay’s angry declaration as the 
result of his own experience: ‘Boards are long and 


narrow. They are also wooden.” 


W. S. Crane. 
Randolph, Vt. 


The North Sea Mine Barrier 


To the Editor of the Screntiric AMERICAN: 

I have been giving very serious thought to your plan 
for stretching a barrier across the North Sea from the 
Shetland Islands to the coast of Norway, which plan 
you so ably presented in the Screntiric AMERICAN of 
May 19th. It seems to me to be the most obvious 
necessity at the present time. 

There has been so much done that is new and strange 
in the present war and with such excellent results as 
practically to revolutionize our old ideas of warfare. 
Warfare is no longer a hard and fast method of pro- 
cedure under fixed rules laid down in books of military 
tactics and strategy. It has become a vast engineering 
problem and industrial problem—a vast economic and 
financial problem. It is a problem which should have 
the benefit of the ideas, knowledge and experience of the 
ablest men in the nation, and above all, the inventors 
and engineers. 

Fossiliferous conservatism must yield to daring and 
adventurous creative imagination, and your North Sea 
barrier is a very good example of the value of such 
imagination. 

The ‘Monitor’ and the “ Merrimac’ were both 
products of such imagination. The great field howitzers 
of the Germans were imagined and their utility foreseen 
by others besides the Germans, but their use in the 
present war is due to German initiative. 

It is my opinion that if the Central Powers were in the 
position of the Entente Powers and were suffering as are 
the Entente Powers from enemy submarines, the Ger- 
mans would not long delay in placing that barrier across 
the North Sea. 

It was one of the wisest sayings of Napoleoiu that in 
order to conclude matters in war it was necessary to 
restrict the movements of the enemy in every way and 
to come to close quarters. 

There is an open gateway three miles wide off the coast 
of Norway through which submarines may freely travel 
back and forth without interruption. That gate should 
be closed, and it is my opinion that it must be closed if 
this war is to be won. More, it must be closed or the 
war will, in my opinion, be lost. 

There is absolutely nothing to prevent the construc- 
tion of such a barrier. Of course, every such problem 
has its attendant problems to be solved, but there can 
be no very serious problem to be overcome—nothing 
at all comparable to the boring of the Mont Cenis 
Tunnel, the building of the Panama Canal, or even the 
building of the Quebec Bridge, while the potential 
value of such a barrier, as compared with the potential 
value of one of these other enterprises, is beyond con- 
ception. 

The building of the great Chinese Wall to keep out 
the Tartars was certainly a greater task than the building 
of such a barrier, and that task was accomplished by 
Chinamen centuries upon centuries ago. 

There are methods of anchoring cables for holding 
the net which take a clincher hold upon the sea-bottom 
and which would hold more than the cables would stand. 

Floats could be placed at intervals along the entire 
length of the anchoring cables for their buoyancy. The 
mesh of the net would be so large that sea-weed could 
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not clog it up, and it could be made so strong and 
anchored so firmly that it would be able to stand the most 
turbulent sea. 

Bombs could be placed at intervals upon the net, which 
would act to destroy any submarine which should run 
into it. No submarine could ram it and cut its way 
through it without destruction. 

Bombs for such a net may be made so insensitive that 
when one bomb explodes it will not set off a neighboring 
bomb due to shock transmitted through the water. 
Bombs of sufficient size to destroy a submarine and made 
to go off on contact with a submarine could be suspended 
in the net and hung at different depths below the net. 
Also submarine mines could be planted at required 
intervals under the net to prevent any submarine from 
diving beneath the net. 

It is curious that the neutrality of Norway should be 
raised as an objection to the employment of such a 
barrier. It is also very strange that it has not yet been 
universally recognized that there are no longer any 
neutral countries. Neutrality in this great world war 
is impossible. It is a war between autocracy and free 
institutions, monarchy and democracy, humanity and 
barbarous domination. The welfare of the people of 
Norway and the people of every so-called neutral nation 
at the present time is as vitally at stake as the welfare of 
the people of those countries actually at war with 
Germany. If Germany wins this war, there will not 
long be any Norway or any Sweden. The northern 
frontier of Germany will be moved up under the Mid- 
night Sun. 

{ congratulate you and congratulate the ScrentTiFIc 
AMERICAN for your advocacy of this vital measure. 

Hupson Maxim. 


The Strategic Use of Progress 


To the Editor of the Screntiric AMERICAN: 

It is a surprising fact that none of the nations at war 
seems to have awakened to the great truth that progress 
and innovation are distinct factors of warfare, to which 
the commonest military axioms apply. 

Progress or change in warfare, which comprises tech- 
nical improvements in material or tactics of combat, 
is subject to the same fundamental principles governing 
its successful use, as are the other factors of fighting. 

What general would allow his men to assault a forti- 
fied trench, one man following another? First a half 
dozen from one regiment, then a dozen from another, 
then a lone individual from another place, and so on, 
expecting to send more and more and more until finally 
the stream would reach the trench and capture it. That 
would be nothing but butchery? True: but that is 
the way both sides in this war have used each and every 
improved implement of attack. 

First, a single isolated try-out. Then a gradual ex- 
tension of use, and then use on more or less of the whole 
line. 

The result? The defense has been developed just 
about as rapidly as the offensive. So that today they 
both use, and win little by their use, weapons that if 
used suddenly on the whole front almost surely would 
have given a decisive victory. 

There is a period, either long or short, in the use of 
any new device or theory, in which it is, to a degree, 
supreme, no effective counter improvement having been 
developed. Though that period may be short in time, 
thus limiting the effective use of the improvement, the 
results realized are more dependent on the extent of the 
application of the improvement, during that time, than 
on the mere length of the period. 

Before examining specific instances of the failure to 
apply the correct procedure, let us look at the only in- 
stance that I know of where it was applied. _ 

When the Germans invaded Belgium they had guns 
that would blow up the best defenses on earth at that 
time. What is more important they had enough of 
them, so that the forts of Belgium were almost a source 
of weakness rather than of strength. Now if they had 
had only, say, one or two such guns as an experiment, 
found them a success, and then made more, where would 
the front be now? It is easy to see that the defensive 
could have been improved, as it has been, in time to 
have stopped them far, far nearer the frontier than they 
are now. 

If you doubt it, turn to Zeppelins. How effective 
were the defenses of London, against the first raid? 
Yet now “Zepp’s” apparently have been abandoned 
because of the effectiveness of the improved defenses. 

One of the best examples of the way an improvement 
should not be introduced is the use of gas by the Germans. 
First they made a little experimental attack and 
then gradually used it more and more. As a direct 
result of this method the French and English were 
equipped with helmets, and able to stand any amount 
of gas, before the time came when the Germans used 
enough to have any chance of success. If Germany had 
supplied her own troops with helmets and had accumu- 
lated enough gas supplies to have ‘attacked the whole 
front with gas the first time, the chances are they would 
have almost annihilated their foes. 
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The same course was pursued with liquid fire, with the 
same results, and both sides have likewise thrown away 
tremendous advantages from their n.isuse of aeroplanes. 

The biggest mistake of Germany however, is in her 
gradual adoption of the submarine. If she had used 
the submersible against warships only, until she had a 
vast fleet, perhaps a thousand or more, at least enough 
to surround England completely, and then had suddenly 
loosed them on the merchant ships, they would have 
had helpless victims, unprotected by nets and “swat- 
ters.” At the least, England would have been practi- 
cally eliminated from active campaigning. Perhaps 
this would have won the war for Germany. 

Now we also are in the war, cannot we see the point 
and whenever we have a new device, hold it in reserve 
until we can use it in & mass attack? 

If it is necessary actually to fight with it in order to 
find its best development, let our own men have sham 
even real battles among themselves. A few martyrs 
had better be sacrificed than to lose the benefit of the 
surprise element in the use of any new device. Above 
everything don’t, don’t, put it into use a little at a time 
and in that way let the enemy perfect his defense against it. 

Another thing in favor of trying it between our own 
men: the defense against any new form of attack should 
be developed by the side first using it, if at all possible, 
before revealing the idea, by use, to the enemy. Other- 
wise you may be beaten by your own ideas. 

Is it possible that Germany has at last realized the 
possibilities of this plan and that she is accumulating a 
reserve of U-boats? If so, “‘Where do we get off?” 

Periey A. HILuargp. 
Haverhill, Mass. 


Give Up the Atlantic to the Submarine 


To the Editor of the Scimnriric AMBRICAN: 

Block the Straits of Gibraltar with a net. 
distance is 10 miles. 

Block the Straits of Otranto, the heel of Italy. The 
distance is 40 miles. 

Block the Dardanelles. By doing this we will make 
the Mediterranean as safe as Lake Michigan. 

Turn every pound of freight westward to the Pacific 
Coast. Send all Allied ships through the canal to the 
ports of San Diego, Los Angeles, San Francisco, Oakland, 
Portland, Tacoma, Seattle and Vancouver. 

Put the railroads in shape to handle the traffic. 

Stop the building of useless wooden boats. Put some 
of that appropriation into freight cars and locomotives, 
The former, we know, we can build by the mile from 
green timber. Then we can go ahead with the sensible 
project of steel ships. 

Make provision for coaling at Nagasaki, Singapore, 
Colombo and Aden. Yes, the distance is longer but 
the U-boat has proven to us that the longest way around 
is the shortest way home. The consumer pays the 
freight. England will object, but not if she reasons this 
method will save her from possible hunger and defeat. 

Japan will naturally furnish her great merchant 
marine, and with no future losses our steel plants can 
turn their attention to munitions and guns. 

Freight can be landed in France and transshipped 
across country to Calais, thence to Dover. 

Is it not wiser to be absolutely sure that you are going 
to deliver food to England in 90 days than to have it 
sunk? 

Don’t let the influence of Eastern owners of docking 
and lighterage interests stand in the way of this plan. 

Discount the wild reports of German submarines 
capable of operation in the Indian Ocean. 

Sixty miles of net, which can be placed in 90 days, will 
win the war. 


The 


Wasuineton B. Vanppauir. 
New York, N. Y. 


Sisal Not a Cactus 
To the Editor of the Screntiric AmmpRicaN: 

In the article, “‘How Rope Is Made,’ published in 
your issue of July 7th, we read: “Sisal, the sword-like 
leaves of the Mexican cactus. . . .” 

The plant from which sisal is woven belongs to the 
amaryllidaceous genus, Agave, and botanically, is far 
removed from the order Cataceae. 

A Supscriser. 


{Our correspondent is of course correct, It is very easy 
to understand how the contributor of this article, an indus- 
trial rather than a botanical authority, should have fallen 
into this quite common error of attributing everything with 
spines lo the cactus tribe. The editor regrets that the mi#- 
nomer should have escaped his nolice.—Tur Epiror.} 


An Omission 


N the article on ‘‘The Potash Call,” appearing in the 

Screntiric American of July 28th, reference was 
made to a process of producing potash from felspar and 
the invention wus credited to Prof. J. P. W. Frazer ani 
Dr. E. Miller. Dr. Miller has just called our attention 
to the fact that Dr. W. W. Holland is also one of the 
inventors of this process. 
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A 7000-Horse-power Electric Locomotive 
A Preliminary to Electrification in the Alleghany Mountains 


eo apereensner ta that at some time in the future the 


By William H. Easton 


The locomotive has two trucks, and each truck has 


continually increasing demands for haulage over its six driving wheels and two motors. The motors drive 


main line will be greater than the present capacity of its a gear wheel on each side of the truck and this in turn 
tracks, the Pennsylvania Railroad is making arrange- drives the wheels by means of the usual side rods. It 
ments to anticipate trouble, so that when the time comes’ will be noticed that each gear wheel contains a set of 


it will be prepared to bandle a greatly enlarged volume springs. 


of traffic. 


The purpose of these springs is to act as a 


ease off these stresses and prevent damage. The operate 
ing current is to be 11,000 volt, single-phase alternating 
current which will be supplied to the locomotive from 
a trolley wire. This kind of current is the most eco- 
nomical for distribution over long distances and is there- 
fore especially suited for railroad operation. Single- 

phase motors, however, are 





The capacity of.a railroad 
does not, of course, depend 
upon the average capacity 
of its roadbed, but upon the 
capacity of the most re- 
stricted points along the line, 
such as terminals, steep 
grades where ‘speeds are 
necessarily low, and long 
tunnels and bridges which 
ean not be widened except 
at enormous expense. 








— = ——" not as serviceable as three- 
phase motors for heavy 
freight haulage, because the 
latter are very simple and 
rugged in construction, have 
no commutators, and can be 
stalled for a considerable 
period of time with the full 
current on without injury. 
Hence the system that has 
proved so successful on the 
electrified zone of the Norfolk 
and Western Railroad (de- 








Two such restricted points 
exist on the important main 
line of the Pennsylvania 
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January 15th, 1916) will be used on the 





between Philadelphia and Pittsburgh. 
One is at Broad Street Station, where 
hundreds of through and suburban trains 
pass in and out every day; and the other 
is the division between Johnstown and 
Altoona, where the road crosses the 
Alleghany Mountains, going up heavy 
grades in either direction, running through 
a long tunnel, and passing around the 
famous Horseshoe Curve. 

The railroad solved its problem at 
Broad Street Station by electrifying its 
suburban trains. Under steam operation, 
the following car movements must take 
place at this station in order to make up 
an outgoing train from an incoming one: 
1. Train in; 2. Switching engine in; 3 
Cars out; 4. Engine out; 5. Cars in; 
6. Switching engine out; 7. Engine in; 
8. Train out. But with electric trains 





Horseshoe Curve electrification. In this 
system the high voltage — single-phase 
current received on the locomotive first 
passes through transformers which lower 
the voltage and then through a phase- 
converter, which converts it into three- 
phase current for use in the motors. In 
this way, economical distribution and 
satisfactory operating characteristics are 
both obtained. 

Two running speeds without the use of 
resistance in the motor circuits are avail- 
able; a slow speed of 10 miles an hour, 
by connecting the motors in cascade; and 
a road speed of 20 miles an hour, by con- 
necting all four motors in parallel. Inter- 
mediate speeds are obtained by varying 
the secondary resistance of the motors by 
means of a water rheostat. So carefully 
has this control been designed that the 








there are but two movements: 1. Train 
in; 2. Train out. Thus with the electric 
trains the use of the tracks in and around 





locomotive with the heaviest train can be 
started and brought up to full speed in 
about two minutes without jerking or 





the station is greatly reduced and the ae 
result is the doubling of the station’s 
capacity. 

And the same agent-—electricity—will 
be the means for preventing future con- 
gestion in the mountain division, because 
trains that three of the largest steam 
locomotives can now barely move will 
be rushed by electric locomotives up the 
grades at 20 miles an hour. In this way 
the amount of freight hauled over this 
division will be greatly increased, and all 
dahger of congestion here will be removed 
for many years to come. 

Though the electrification of this divi- 
sion will not take place for some time yet, 
the Pennsylvania Railroad has taken the 
first step in that direction; namely, the 
construction of an electric locomotive as a 
standard from which many others will be 
built for use over this division. This 
locomotive is remarkable in several re- 
spects. Its capacity is 7,000 horse-power 








} slipping the wheels. The locomotive can 
be controlled from either end. 

Twenty miles an hour is the highest 
speed of the locomotive when taking power 
from the line and it is also the maximum 
possible speed when coasting down hill. 
This restriction in speed is due to the fact 
that when the locomotive is coasting the 
motors become generators and return 
power to the line and are then subjected 
to a strong braking action. As a result of 
this so-called ‘‘regenerative’” braking, 
trains can come down hill under perfect 
control without the use of air-brakes, 
which are held in reserve for emergencies 
and for making full stops. This adds 
greatly to the safety and ease of operation 
of the trains, saves a great deal of wear 
and tear on brake shoes and wheels, and 
permits higher average speeds down 
grades. 

This locomotive is at present in tem- 








which is 50 per cent greater than any other 
locomotive now in existence. In appear- 


ance it resembles an ordinary steel baggage car, but is cushion 


The spring cushions between the motors and drivers 


between the motors and the drivers. The 


very much larger, being over 76 feet long, weighing 240 huge mass of the train naturally cannot be started at the 
tons, and having wheels six feet in diameter. It con- instant the motors start and if the connection between 
sists of a single unit, instead of two separate and in- the motors and drivers were rigid, great stresses would be 


dependent halves, which has been the practice hereto- set 


up in the driving mechanism. The springs, by 


fore in large electric locomotives. yielding when the turning force of the motors is applied, 


porary service on the Philadelphia-Paoli 
line of the Pennsylvania Railroad. Later, 
it will probably be transferred to the Norfolk & Western 
Railroad where it will meet conditions of grade and 
service that are similar to those found on the Alleghany 
Mountain division where the locomotives of this type 
will ultimately be used. Here it will receive a most 
thorough test in actual service. 
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~ One of the trucks of the locomotive showing the spring gear wheel and the sand boxes 
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If these were shells the field would be 
under guard 


HE horrors of war are not all in the trenches. The 
sacrifices of war are not all of blood, of health, ef 
strength of body and straightness of limb. For every 
soldier in a trench five men must labor to feed, clothe, 
support and supply him with what he needs. Men who 
risk their all for patriotism, who heed the impassioned 
appeal of their government, have a right to demand that 
their government fail them not when their need comes. 
Will the United States Government permit a useless, 
criminal sacrifice of food, of labor, of money and courage 
and patriotism from its people, because of 
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In the absence of desiccating plants many farmers utilize the sun to dry their fruit. It is, however, 


a cumbersome process and only practicable where labor is cheap and capital dear 


America Faces A War Tragedy 


How Are Our Bumper Crops of Perishable Vegetables To Be Conserved and Brought to the Consumer? 


By H. C. Hardy 


no uncertain tones he called upon the farmers of the 
nation for patriotic service, ‘mentioned the probability 
of high prices as an additional inducement, and closed 
his message with this statement: 

“The duty of the individual farmer at this time is to 
increase his production, particularly of food crops. If 
he has control of tillable land not in use, or money lying 
idle, or labor unemployed, he should extend his operations 
so as to employ those resources to the fullest extent. 
This does not mean that he should rob his land, waste 


his capital, or expend his labor fruitlessiy, but that by 
wise planning and earnest effort he should turn out « 
greater quantity of food crops than ever before. He 
will not lose by it, and he will perform an important 
service in supporting his country in the task that lies 
before it.” 

But the Government did not stop with printed appeals, 
with the scatterings broadcast, of messages from author- 
ity. Where possible, the appeal to a patriotic planting 
was carried personally. Secretary Lane appointed) a 

special committee, consisting of the Hon. 





lack of appreciation of the need of speed 
when perishable food must be harvested 
and stored or allowed to rot and freeze? 
Here is the story: 
In his April 15th war message to the 
American people, President Wilson em- 
the need of preparedness, co- 


phasized 
operation and patriotism on the part of 
the tillers of the soil in no uncertain terms. 
He wrote: 

“Upon the farmers of this country—in 
large measure rests the fate of the war and 
the fate of the nations. May the Nation 
not count upon them to omit no step that 
all increase the production of their land?”’ 

As the Secretary of the Interior has 
jurisdiction over the Reclamation Service, 
and therefore, an intimate relationship with 
every man who is enjoying the fruits of the 
vast work the Government has done in 
turning water unto the desert and the 
desert into a paradise, Franklin K. Lane 
added his powerful appeal to that of the 
President. He said, a few days later: 

“Project people, do you realize that there 
are 700,000 acres of land on our projects 
for which reservoirs are built, ditches dug, 














When the Reclamation Service loaned tractors did it not imply that the 
crops would be used by the Government or for the people? 





# Ellwood Mead, professor of Engineering 

‘| in Berkeley University, Cal., Mr. I. D. 
O’Donnell, Superintendent of Irrigation 
and Mr. C. J. Blanchard, Statistician, both 
of the Reclamation Service, the labors of 
which were to be directed to speeding up 
production, increasing acreage under cul- 
tivation and a greater and more intensive 
effort for larger crops. 

The response was instant, and encour- 
aging. Whether you ask him to shoulder, 
a gun and fight in a trench or shoulder a 
hoe and fight in the field, the American 
farmer is a patriot. All over the country 
the word was taken up; farmers’ organ- 
izations spread it, municipal organizations 
carried it, and farmers acted upon it. So 
great, indeed, has been the response that 
no one knows just how great it is, as a 
whole. 

But they know in the Reclamation Serv- 
ice what the response on the Reclamtaion 
Projects has been. Last year there were 
856,000 reclaimed acres under cultivation. 
This year 150,000 acres in addition have 
been tilled, sown, and should shortly be 
harvested. 


a 








and water ready, which have not yet been 
tilled? Do you realize that this area, if 
put into would add $15,000,000 
worth of food in a single year? Loyalty 
and partiotism as well as economic neces- 
sity, demand that you get busy and put 
this land into food crops this year and 
next. The United States can not perform 
her just function in the world crisis in 
which we are now precipitated unless our 
farmers do their full duty. These 700,000 
acres should be supporting 20,000 families 
this year, as well as supplying food for an 
army division at the front. Here is a 
great opportunity for our citizens to ren- 
der assistance. These lands are not pub- 
lic lands. They belong to private owners, 
and if they do not utilize their property, 
the time may not be far off when our 
national needs will require confiscation 
and Government cultivation. No one is 
entitled to what he does not use.” 

Through the multitudinous channels 
of publicity open to the Department of 
Agriculture, Secretary Houston added the 
weight of his voice to these appeals. In 


crop, 











Waste of ammunition is an army crime. Who fs responsible for the 


waste of this ammunition? 


It is so easy to write the figures, so sim- 
ple to read them, it is difficult to realize 
what they mean. But go to any farmer, 
anywhere, late in April, when his, plans 
are all made, his seed bought, his labor 
planned, and tell him you must have a 
17.5 per cent increased planting, and see 
what an answer you get. 

The Reclamation farmers made the 
natural answer: “We can’t do it. Where 
are we to get the seed? How shall we 
finance the increased labor? How can we 
till and plant and harvest more, when we 
are already doing all we can?” 

The three committeemen told the Pro- 
ject people how. Working through State 
Councils of Defense, money wes raised and 
seed bought, in the centers where it was 
stored. Local communities were interested 
and Boards of Trade, Chambers of Com- 
merce, the Water Users’ Associations, Ban- 
kers’ Associations, coéperated in raising 
and setting aside funds to aid farmers who 
had already shouldered their burdens, to 
add to their load. Meetings were called, 

(Continued on page 123) 
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A Chair for the Worker 
NE of the most im- 
portant studies now oc- 
coupying the attention of in- 
dustrial engineers is the 
investigation of fatigue in 
all lines of human effort, with 
the object of eliminating all 
useless work and strain of 
the highly complex human 
organism. This is not a hu- 
manitarian 
more than the elimination 
of friction in a machine is 
actuated by any benevclent 
regard for the mechanism. 
But it is found to pay as 
a good, hard business proposi- 
tioa to prevent weariness and 
exhaustion. Of course, this 
redounds to the comfort and happiness of the worker. 

Careful studies have been made of rest periods and 
their effect upon workers and the subject is gradually 
being reduced to an exact science 
codéperation on the part of employers, and in order to 
focus public attention upon the matter, the first Monday 
of December has been set apart as a Day for the Elimina- 
tion of Unnecessary Fatigue. 

Not, least among the factors bearing upon the situation 
is the posture of the worker. It has been found for 
instance, that production can be increased by supplying 
the workers with chairs of different types adapted to 
the task in hand. It is also found a great relief to the 
worker to be abie to spend part of his time standing and 
part sitting. 

We are wont to think of a chair as being adapted for 
stationary work only, but the accompanying pictures 
illustrate a chair which can be used even with a task that 
requires an operator to move from side to side. The 
chair is mounted on wheels that travel on a track. A 
foot-rest is furnished which may be set to suit the con- 
venience of the worker. With a slight push the chair 
may be rolled to one side or the other. The track is 
awivelled on one of the two supporting posts, so that 
when the operator wishes to stand the track, chair and 
all, is swung out of the way. 

A chair such as this would also enable a legless or one- 
legged cripple to operate machines which have heretofore 
required workers possessed of all their members. 


A Hammer That Pulls as Well as It Pushes 


HE contractor in charge of certain work on the new 

1,000-foot pier in New York recently had quite a 
little job of pile-pulling to perform and no apparatus 
of recognized pulling proclivities to do it with. So he 
exercised his ingenuity and made his steam hammer 
do the work, as shown in the accompanying cut. 

The procedure was simplicity itself—so simple that it 
would seem as though it must have been thought of 
elsewhere before. However, we have not met it, so we 
set it forth for the edification of our readers. The 
hammer was merely hooked up to one of the big steel 
sheet-piles, as shown in the picture, and the engine in- 
duced to give a bit more of a heave than in lifting the 
bammer free for a stroke; and up came the pile. 


A Car Pusher Which Takes the Place of a 
Locomotive 

T is unnecessary to have a special locomotive or to 

eall on the railroad for ita engine in order to move 
a loaded car to any desired position in a large industrial 
plant, if use is made of a device shown in the illustration. 
The expeditious handling and quick-unloading of freight 
ears today is a most important factor in industrial war 
mobilization, particularly in handling iron ore at the 


movement any 








The study calls for 





—— ~ = —d 
Operator’s chair mounted on wheeis 














rails. The pusher is provided 
with a broad steel arm 
located at the front end of the 
cab, asshown. ‘Lhis arm can 
be thrust out on either side 
by a handwheel located in 
the cab. When in this posi- 
tion it strikes the end sill 
of the railroad car and 
pushes it along. 

The pusher is 26 feet in 
length over all and has a 
wheelbase of 16% feet. When 
operating between railroad 
tracks laid on 14-foot centers 
there is a clearance of five 
inches between the machine 
and the largest steel hopper 








docks. A new type of car pusher for the purpose of 
speeding up the unloading of cargoes and cars and 
eliminating the necessity of the use of a switch engine 
is shown in the illustration. 

The machine has a rigid frame supported on four 
single flange track wheels operating on a 41-inch gage 
track. The pusher is propelled by a single cable which 
runs between the rails the full length of the dock, a 
distance of 425 feet. 
concrete foundations at both ends through a spring 


The cable is securely anchored to 

















Pulling giant “tacks” with a steam-hammer 


tension device, which keeps it taut. It runs around and 
is attached to two differential drums mounted on the 
frame of the car pusher, and by starting the 40-horse- 
power 220-volt direct-current motor to which they are 
geared, the machine is propelled along the track. A 
powerful brake is located on the motor armature. The 
direction of travel is changed by reversing the motor. 
Each machine has a drawbar pull of 8,000 pounds and 
a speed of 100 feet per minute. Power is obtained from 
two lines of protected conductor bars running between the 


The chair swung away to let the operator stand 


cars on either side of it. 


The Current Supplement 


NE of the most notable events in the scientific 

world is the advent of the great 100-inch reflecting 
telescope, at the Mount Wilson Observatory, which is 
now nearing completion. This is the largest instrument 
of its kind in existence, and by its use the boundaries of 
the universe, as at present known, will be greatly ex- 
tended, and an immense number of new stars will be 
brought into view. The making of the mirror for this 
instrument, which is a triumph of American genius, 
was &@ monumental task, and some of the facts relating to 
this delicate piece of work are told in an article on The 
Largest Reflecting Telescope in the World in the current 
issue of the Screntiric AMERICAN SUPPLEMENT, No. 
2172, for August 18th. It is illustrated by a number 
of photographs. A very important feature in an effective 
army is that the men composing it shall have strong and 
serviceable feet. This matter is treated in an article 
on The Soldier’s Foot, which discusses various common 
defects, and the possibilities of rectifying them. From 
time to time articles of wide interest on Anomalies of 
Animal Life have been appearing in the SupPLEMENT. 
This issue presents another installment, accompanied by 
numerous illustrations, which will be read with pleasure 
by all. The doings of the German airships during the 
last few years have demonstrated that these craft are of 
value not only for war purposes, but will be an important 
means of communication hereafter. This subject is 
treated of in a paper on The Development of Commercial 
Dirgibles. The valuable article on The Nature of Matter 
is concluded in this issue. Dropping Bombs from Aero- 
planes is an illustrated description of an ingenious in- 
strument devised in Germany for sighting and estimating 
the range in dropping bombs on the desired object. 
The Weather Business gives an interesting review of the 
history of the U. S. Weather Bureau, and the work it 
accomplishes. Other articles of value are The Problem 
of Cross-Atlantic Flying; The Structure of Matter and 
Calorific Value of Gaseus Fuels. 


Technical Talent for the National Advisory 
Committee for Aeronautics 
HE National Advisory Committee for Aeronautics 
has just secured for an indefinite period the services 
of Prof. Lionel E. Marks, head of the combined depart- 
ments of Mechanical Engineering of Harvard University 
and Massachusetts Institute of Technology. He will 
be assigned to assist in the special work of the Sub- 
committee on Power Plants, and will have charge of 
certain investigations relating to aeroplane engine design 
conducted by this committee at the Bureau of Standards. 
Professor Marks is a recognized expert in thermody- 
namics, engine cycles, and particularly the gas engine, 
and is probably the best qualified man in the country to 
supervise the important investigations proposed. 

















The car pusher that does away with the switching locomotive; seen from one side and from the rear 
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A New Dirigible Driving Light 

T ought to be perfectly obvious that the 

purpose of an automobile light, be it 
headlight or searchlight, driving light or 
spotlight, no matter what its name, is to 
make driving at night safer. Unfortun- 
ately, it is only the light which comes back 
to the driver by reflection from the road 
surface that is of the slightest value to 
him. That it is which enables him to see 
and it forms but a small proportion of the 
beam projected from the lamp. If the 
driver had only himself to consider there 
would be no reason why he should not use 
such a powerful searchlight that the road 








A median position, as at c, will give a full 
cone of diffused light. The thimble is 
adjusted to the position shown in Figure 
2 for driving in cities or regions where 
dimmer laws are in effect. It may be 
permanently secured in this position to 
comply with requirements of certain states. 
For hard driving in the open country, the 
thimble is retracted, then by varying the 
position of the bulb, as at d, e and f respec- 
tively, of Fig. 3, a full beam of light is 














projected, whose intensity, however, is 
varied as indicated by the density of the 
lines in the cross-sections of the beams. 
Not only is the entire surface of the re- 








would look “as light as day.” But the 
light that does not come back is more than 
a mere waste. It is a positive menace; particularly that 
vhieh never strixes the road but blazes directly into the 
eyes of an approaching driver. Not only are the pupils 
of the eyes contracted, but the sensitive retinas are 
paralyzed for a few moments, so that the victim is 
absolutely blinded. Numberless accidents have resulted 
from such conditions and a strong prejudice has arisen 
against powerful lights on automobiles. Too many a 
motorist, with reckless disregard of the other fellow’s 
peril, lets his powerful head- 


Fig. 1. 


Cross-section of the new dirigible driving light for automobiles 


into them is not lost, but is cast back upon the other 
reflectors, and thence passes out of the lamp. By 
moving the thimble D in or out the intensity of the beam 
may be varied. The spindle F, which projects from the 
front of the lamp, regulates the position of thimble D, 
the latter may,be held in position by tightening a thumb 
nut. The bulb A may also be moved in or out with 
respect to the reflectors by operating the thumb piece 
G. At His shown the customary pilot light. 


flector B employed in concentrating the 
light, but the secondary reflectors C and 
D also come into play, casting back the light that shines 
upon them to the reflector B, whence the rays pase out 
of the lamp in a parallel stream. 


A Contrivance For Cleansing Mail Bags 


A VERY simple yet ingenious contrivance for effecting 
a much needed reform in the mail bag repair shop 
has recently been put into operation, and as the subject 
may perhaps interest others who might in some way profit 
by the matter mentioned, 





lights throw out a blinding 
beam upon passing traffic, not 
deigning to use his dimmers. 

An obvious solution of the 
difficulty would be to direct 
the light upon the road in 
such a way that it weuld not 
shine into the eyes of other 
drivers. Efforts have been 
made to devise headlights 
which would confine their 
rays to the road, or to a zone 
whose upper limit would be 
below the level of a driver’s 
eyes, but there are diffi- 
culties in the way of such 
concentration of light, par- 
ticularly in a lamp _per- 
manently affixed to a car, 
because uneven loading of 
the car and uneven surfaces 
of the road are apt to throw 
the beam upward above this 
zone of safety. Here is where 
the dirigible light comes in— 
a lamp which is attached to 
the windshield, convenient 
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to the hand of the driver, 
so that he may direct it 
where it is needed and may a 
pick out obstructions in the 
road, or swing it to one side 
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a description of it is hereby 
given. The reform’ needed 
was a plan by which mail 
bags returned from the ser- 
vice for repair could be 
cleansed of the dirt, dust and 
impurities gathered before 
being put into the hands of 
operatives. Dragged about 
way stations and in railroad 
depots, exposed to all sorts 
of weather and accumulating 
dust from every conceivable 
cause, these bags could not 
be handed over to the men 
and women engaged upon 
such work without some 
means being taken to cleanse 
them. Formerly doneby hand, 
in the rush and hurry of bag 
handling, this cleansing was so 
imperfectly done that when 
the bags were brought to the 
assorting table and arranged 
for repair, there was constant 
complaint about the unsani- 
tary condition. 

The Fourth Assistant Post- 
master-Gencral, in whose 
Bureau this work belongs, 
set about to find a remedy. 
After some minor changes 








or the other when rounding a 
curve, illuminating the path 
that his wheels are to follow. 
There should be no prejudice against a light whose beam 
can be intellizently directed. Indeed, such a light is 
indispensable to the safety of the driver of a car when 
he has to contend with the glaring lights of inconsiderate 
motorists. With a powerful dirigible driving light, he 
may concentrate the beam upon the road directly in front 
of him and pick his way despite the glare of oncoming 
headlizhts. 

The problem of driving lights is receiving a great deal 
of attention now. It is im- 


Fig. 2. How the light may be varied for city 
driving 


Figure 2 shows how the flux of light may be varied by 
adjustment of the bulb when the thimble is moved to its 
innermost position. It will be noticed that the lower 
part of this thimble is cut away. Then if the bulb is 
moved in, as indicated at a, the rays coming from it will 
be cut away from the upper part of the reflector and will 
throw out light which is confined to the zone below the 
axis of the lamp. By projecting the bulb forward, as at 
b, the beam will be thrown up above the axis of the lamp. 


Fig. 3. Variations permissible for hard driving in 
the open country 


the plan finally adopted con- 
sists of large tumbling bar- 
rels of cages, made of wood, 
shaped inside after the pattern of a gigantic star, with 
slats arranged about six inches apart, the receptacle 
being tightly inclosed to prevent dust from escaping. 
The bags are thrown into these cages, several hundreds 
at a time. Revolving at a high velocity by electric 
power, the bags are thoroughly shaken, the dust being 
driven off into a very closely constructed room and 
carried thence by blowers into an immense canvas bag 
of considerable length, resembling a dirigible balloon. 
At stated intervals the end 





portant that such lights be 
not only dirigible, but also 
capable of having their in- 
tensity and character of il- 
lumination regulated. An 
interesting example of such 
a lamp is shown in the ac- 
companying drawing. The 
sectional view Figure 1, ex- 
plains the construction of 
the lamp. The source of 
light is shown at A. There 
are three reflectors, the main 
reflector being indicated at 
B, while a secondary reflector 
C is formed on the door of 
the lamp. This lizht is de- 
signed to give only indirect 





of this bag is opened and the 


























illumination. The rays of 
the bulb A are not permitted 
to pass directly out of the 
lamp, but are shielded by a 
pair of thimbles, D and E, 
one of which is arranged to 
telescope within the other. 
These thimbles are also fitted 











TUMBLING MACHINE 
FOR CLEANING 
U.S MAIL BAGS 


accumulated dirt and dust 
removed. Four thousand 
bags a day are now treated 
by this process, and investi- 
gation has shown that the 
bags so cleansed are abso- 
lutely free of dust and dirt. 
By this process bags are not 
only made easier to repair 
because defects and damage 
are more clearly exposed and 
can be more readily noted, 
but all complaint has ceased 
and this class of work is no 
longer shunned es inimical 
to health and comfort. 


Bogus Salvarsan 


HE New York City De- 

partment of Health has 
unearthed a sensational fraud 
in the manufacture of fake 
salvarsan, which was sold 
widely throughout this coun- 
try as well as in Canada, 











with reflecting surfaces so 
that the light that shines 


Vertical section of the machine in which our mai! bags are jarred free of accumulated dirt, and 


view oi the star-shaped bottom 


Mexico and Central America, 
and consists of dyed table salt. 





















































from or lower objects to the truck from 
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The Motor-Driven Commercial Vehicle 


Conducted by VICTOR W. PAGE, M.S.A.E. 


This department is devoted to the interests of present and prospective owners of motor trucks and delivery wagons. 
relating to mechanical features, operation and management of commercial motor vehicles 


The editor will endeavor to answer any question 











Combination Dump and Stake Body 
y ITH the aid of a specially con- 

structed combination dump and 
stake body, a Pittsburgh contractor is able 
to deliver a variety of commodities. Not 
only can this truck be used for hauling 
coal, coke, sand, gravel, feed, etc., but it 
readily can be converted into a stake body, 
for the hauling of furniture, freight, 
plumbers’ supplies and other bulky articles 
It is mounted on a standard chassis of 3-314 
The body was constructed 
to order and is a special design. Nothing 
whatever is taken off the truck when it is 
being changed from a dump to a stake 
body. All that is necessary is to lift the 
frame work of stakes and slats up and let 
it slide into the grooves which are made in 


ton capacity. 








army has, the more its problem of main- 
tenance is simplified. Another advantage 
of the standardization is that the Govern- 
ment will have a large number of manu- 
facturers to draw upon in case of need. 

The details are not entirely settled at 
this time. Drawings have been prepared 
of several typical chassis with the principal 
location places indicated, and this lay-out 
is to be discussed and changed around 
until the main dimensions are settled upon 
that will apply to all types. Starting with 
a frame that has been standardized, as far 
as the location of the parts goes and using 
as many of the 8S. A. E. standard for details, 
such as rod ends, bolts, flanges, etc., and 
having a number of different gear boxes 
that will fit the chassis as well as a suitable 








the flare-hoard of the dump truck. It is 

also equipped with a tarpaulin which 

entirely encloses the body, this offering suitable protec- 
tion to furniture or other freight that might be damaged 
by exposure to the elements. 


Wrecking Truck for Firemen 


Sipe fire department of Boston recently purchased an 
apparatus which is expected to be of great practical 
value, not only in wrecking and emergency work but 
also for general hauling purposes. The machine is a 
standard 344-ton capacity truck equipped with a can- 
ventional platform body and having a cab. A powerful 
power-operated winch is located at the forward end of the 
platform, while at the rear of the body, sockets are pro- 
vided to receive the three legs of a short crane that can 
be set up whenever it is needed. The crane overhangs 
the chassis end in order to provide the desired clearance 
when handling bulky or heavy objects. The winch and 
crane are provided with 250 feet of wire cable, 5% inch 
in diameter, and when the crane is in use 


Contractor’s truck with combination dump and stake body 


be produced by our motor truck manufacturers which 
will be entirely standard with respect to interchanging 
important parts. Engines, chain speed sets, axles, 
radiators, springs and even main frames will be so closely 
alike in external dimensions that one can be easily re- 
placed by another unit from a truck of different manu- 
facture. 

Considerable objection was raised to this standardi- 
zation when it was first spoken of, on the ground that it 
would htamper originality of design. There is, however, 
po foundatian for this belief, inasmuch as the only parts 
that are to be standardized are those relating to the 
location or placing of the part in the frame structure. 
Engine hangers, for example, must all have a certain 
Yelation relative to the longitudinal center line of the 
engine and engines must have a standard transmission 
coupling and must also have the same location for the 


various auxiliary parts. This does not mean that the 


number of engines and rear axles and other 
necessary parts, in the event of breakage 
of any one portion of the truck, it will be quite possible 
to use parts taken from damaged trucks of other makes 
that have become defective in other respects. In the 
new scheme, the part makers are coéperating in every 
way possible with the Government, and it is expected that 
much of the repair work on the field can be done by 
merely replacing worn or defective units with new ones 
from stock and sending the broken parts to the base 
repair shops, where they can be repaired by the proper 
mechancial processes. 

The Army truck body types are, of course, to be made 
in an infinite variety, depending upon the requirements of 
the service in which they are to be used. As at present 
organized, a truck convoy will consist of 30 vehicles. 
With this number, a mobile repair shop fitted with tools 
suitable for making emergency and roadside repairs will 
be furnished, as well as an officer’s truck, which will have 
a body that combines a passenger carrying portion as 
well as an office. There will also be one 





the rear end of the chassis frame is sup- 
ported by two powerful screw jacks 
that are suspended from their tops and 
which may be dropped and set between 
the ground and the frame to make a solid 
base when heavy weights are lifted. In 
ordinary work the truck is backed to the 
object so that the crane can be set and the 
sling lowered and attached, By starting 
the winch the weight can be lifted free of 
the ground and carried whenever desired, 
providing that it is not so heavy that it 
requires the auxiliary supporting power of 
the screw jacks. The winch can hofst 
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kitchen, and tank bodies for conveying 
gasoline, lubricating oil, and if operations 
are to be carried out in arid regions, water 
as well. The present plan of the War 
Department is to have the different forms 
of bodies designed to be mounted on 
chassis of the same design if they are to be 
operated in convoy. At the present time 
there are more transport or stake bodies 
needed than any other type. 

The plans call for carrying the standard- 
ization process to such a point that not 
only will all chassis be adapted to receive 
various types of bodies, but that various 
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buildings and the cable can be attached 

to a condemned structure and the machine used to de- 
molish unsafe walls of bummed buildings. The truck can 
also be backed to an excavation or cellar and the crane 
employed for removing heavy debris such as structural 
iron work, The truck has a drawbar so it can be used 
for towing adn form of trailing vehicle and all of the tools, 
skids and equipment ordinarily required in wrecking 
work may be carried on a substantial platform. The 
readily demountable feature of the crane makes it 
possible to remove it and to use the truck for any haulage 
work that may be required in the department. 


Army Truck Details Standardized 


HE indications are that the specifications for motor 
trucks intended for military use will be more ac- 
curately drawn and outlined in greater detail than as 
originally drafted and published a few months ago. It 
is expected that before the end of this year machines will 


Wrecking truck recently acquired by the Boston Fire Department 


details of the interior of the engine will need to be alike. 
The designer can use his originality in perfecting the inner 
parts of the engine which, after all are the parts that have 
the material bearing on the production of power. 

This interchangeability of parts will be a boon to the 
truck assembler, inasmuch as if he fails to obtain de- 
liveries of certain units from one parts maker, he can 
obtain a part of different design and manufacture that 
will have exactly the same system of installation hangers 
as prevails in the one that he could not obtain originally. 
There are good reasons for this standardization as it is 
an accepted fact that it has been thoroughly proven out 
during the present war that an army can not use motor 
trucks of all types indiscriminately without great diffi- 
culties. Not only does it produce trouble in forming 
convoys if the trucks are of different manufacture, but 
it also complicates the equipment necessary for main- 


tenance. The more trucks of the same make that-.an 


parts of each distinct body type may be 
utilized in constructing still other body 
forms of entirely different design. It will be quite 
evident by the careful study that is now being given to 
this subject, that the United States Army will be im 
possession of the most complete motor truck equipment 
of any army in the world and one that will be of great 
value, because it will have been designed for the purpose 
intended and be composed of units well adapted to 
coérdinate in the way that is necessary to secure most 
efficient transportation. 


A French Institute of Applied Optics 


CCORDING to La Nature (Paris), the French gov- 
ernment and various scientific societies in France 

are considering the foundation of an Institute of Applied 
Optics. It will include a college for training opticians 
and promoting research, a central optical laboratory for 
testing glass and optical instruments, and a trade school 
which will give thorough trainingin the practical branches. 











Impressive array of trucks produced by one maker, now quartered at Fort Bliss, Texas, after service in Mexico 
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Newly Patented 


Used by Leading Firms 





Bent pipe saves the cost of 
elbow joints. 


Makes a better and cheaper job! 


VJONDER 


Pipe Bender 


bends 2-inch pipe, cold, to 90 
degrees in one minute. 


Handles any length pipe. 
THREE SIZES: \%" to 1"— 
14" to 2”—24’ to 34”. 

Write for catalog. 


AMERICAN PIPE BENDING 
MACHINE COMPANY 


33 PEARL STREET, BOSTON, MASS. 











TOUGH JOBS 
are made easy, quick and 
smooth by using 


SIMONDS 
SAWS 


Write us about installations [4 
of any kind or size saws 

for cutting metal or wood, 
metal cutters or slotters. 
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A New Freight System to Conserve 
Our Foods 


(Concluded from page 109) 


or stations. The service will be daily, 
tri-weekly, semi-weekly or weekly accord- 
ing to the average volume of the traffic, 
and freight for city ““B” will be taken 
only in such cars. Under this method 
there will be no delay, no subsequent 
transferring or rehandling of the freight, 
and the car will move straight through to 
city “B” without breaking bulk. 

In large cities, where a number of freight 
stations are maintained, traffic to the 
various principal destinations will be ap- 
portioned between the stations. For ex- 
ample, where conditions permit, very large 
shipping centers will be subdivided into 
zones, each embracing several freight 
stations. From each zone service will be 
given on specified days to a number of 
destinations. In such cases, cars for 
various points will be alternated between 
the stations in a given zone. If, for 
instance, a certain zone, containing several 
freight stations, is to have three cars a week 
to a certain destination, the car may 
leave Station “A” on Monday, Station 
“B” on Wednesday and Station “C” on 
Saturday. This will equalize drayage 
distance between shippers in various 
portions of the zone. 

To eliminate the congestion of trucks 


jand teams occurring at nearly all large 


freight stations in the afternoon, the 
“‘sailing hours” of cars for certain destina- 


| tions will be made earlier than the general 


closing time of the station. To illustrate— 
at a station from which several regular 
cars are operated daily to sundry destina- 


| tions, the “sailing time’’ for the cars to 
| city ““B” and to city “C” may be fixed 


at noon, and for city “D” and city “E” 
at 1 o’clock P. M., while freight for other 
points may be accepted up to the closing 
hour. 

This will require the delivery of a con- 


siderable quantity of freight in the morn-|& 


ing hours of the ‘sailing day.’”’ The 
result will be to distribute the receipts 
throughout the day, extend the capacity 
of the station and facilitate the movement 
of traffic. Shippers will be benefited, as 
their teams and trucks will not be forced 
to stand idle for several hours before being 
able to get to the platform, as is often the 
case under the present conditions. 


The application of the plan at smaller | =z 


stations—those at which less than carload 
freight would not accumulate into car- 
loads with sufficient frequency to operate 
through cars to any given point—will be 
limited to the establishment of shipping 
days. 

When making the new plan effective 
in any locality, its purpose and method of 
operation will be explained by railroad 
representatives to the local board of 
trade, chamber of commerce and other 
trade bodies who will be expected to put 
the plan before farmers and shippers 
generally. 

Now that we are a principal in the most 
stupendous war the world has ever seen, 
this plan of one of our big railroads to cut 
out wastage due to previous inefficient 
methods of transportation can only be 
regarded as one of the most worth-while 
food conservation measures yet under- 
taken, and if it works out as now seems 
most probable, doubtless it will be adopted 
by every other railroad in the United 
States. 


French National Library Prize 


HE French National Library prize of 

$1,000, founded by M. Angrand, will 
be awarded in 1918 for the best treatise 
published in France or other countries 
during 1913 to 1917 upon the history, 
ethnography, archaeology or linguistic 
science concerning the indigenous races of 
America previous to the arrival of Chris- 
topher Columbus. 
Authors who desire to compete for the 
prize are required to send ten copies of 
such works to the Secretary of the National 
Library before January Ist, 1918. The 
jury will assemble early in January to 
decide upon the works to be admitted to 





the concourse. 






HOUGUODEOUEOOOUEUUONAUUONOUEAAAEOOUEGOCOOOUNOUENAOHANUSAOUEOOOGOONGAONOOOAONOEEUUONAOAAOOENOEONUEOOOEUOU GAO GOONEACQOGOOOEGOUENOCUESHNGGUEOODEGUOONOUOCUOOOOOUOOUOCOUONODOObONLENOUEAUUONOUEOOOENUOuONUqOGOONGNOOUENOUONAUEY 











121 






d 
das 
4 


# Bin neighbors were talking. 
same make. 

‘“You passed me rather easily on the hill yesterday,” 
said the first. ‘‘It seems as though we should have been 
nip and tuck.”* 


Both had new cars of the 


































































































































































“So we should,” replied the Correct Automobile Lubrication 
other—an experienced motorist. Explanation: —The four grades of Gargoyle 
““ = . Mobuous, for engine iubricaton, ru 

Have you tampered with your to remove free carbon, are: re 
carbureter?” Garg Mobiloil “A” 

“No.” Gargoyle Mobiloil “B” 

‘ . i 7 

“What oil do you use?” Gout ae a es a tic” 

“Oh, any good ‘medium’ oil.” , 

= - . In the Chart below, the letter opposite the 

Maybe that’s the difference. car indicates the grade of Gargoyle Mobileile 

I use Gargoyle Mobiloil ‘A’ as means Gargoyle Mobilit HS Are 

= 3 means Ga le obiloil “Arctic,” ete. 

recommended for our cats in the he recom mendations cover all models of 

Vacuum Oil Company’s Chart of both pleasure and « Fe wr yt 
. ess otherwise no . 

Recommendations.” This Chart is compiled by the Vacuum Oil 

se ’ ‘ : , 3 o.’s Board o' ineers, and represents 

Ry that’s a ‘medium’ oil, our | ——— advice on Correct. Auto- 
? mobile tication. 

“Yes. But ‘medium’ oils vary Model of vot7 | 1906 | v9ns | rove | 290s 
almost as much in body as they nies rl Ely | n i} 
do in quality.” BIS elzle : i A 

“But I don’t see... . .” Ait Dewrt 5 fe ref e Acrarel Are 

‘Nor did I—some years back. | Mljgajecccess-] A re] A re] & rel AP AT AY A 
But there ts a difference. It’s a Neo a en HT AT TET Te hn 
difference in piston-ring seal. Of =| “?™ 49)" Wiclaccltejaniatelandirelared “1 
course you know there's a clear- | igen !20.000.] 2 fel & fel A ed A fd fon 
ance between our cylinders, pis- [sein ° 20-000. JivclAreatelAnefArelAve} A Jive] A laa 

. . Cadillac. ... eee fee eee Ps oo}... Pare ArejAre Are, 
ton rings and pistons. The cor- Mell nome FY Lt py ey ras 
rect oil will thoroughly close this + pimeaeetAre Ace) A | A Hiseon, 
clearance. The power is then Arc Ane Are lAedize Are fAve ive} 7% 
tightly sealed within the com- eee arc are Arelare}Aresarc Aree. 
bustion chambers, preventing Ee eel eet 8 
waste of gas and power past the TA LAT AAT To hls 
rings. The force of a power ex- LA fare] A fared A Ware] & TA Df... 

losi be 300 d se et 

plosion may wy pounds of rel A ire De eyo 
over to the square inch. You can "LR Bate] A Tate late Parchiselins ive: Are 
imagine how it shoots past the Peele Ae Arc Acer Are 
piston rings if they aren’t thor- JELELEIRIELRI Ee lele 
oughly sealed with the correct [A Pare] far fare Are re Are a 
oil.” ] Ad A Hare ihe ¥ fed ie 
, ‘“ [A rel AT AL...) age oh ag 

You may ask, “Is the above a fe el 8) & Ps 
an actual conversation?” No. 5 (oer. J its A Poel A Wee BM Rah 
It simply brings out an every- SPRTRTA TRYARR ATW Wohi. 
day condition. TRTRTRT HR Wrclaeed LAP“) 

Oftener than most motorists “PR TRE A Taccd A Uaved & Yared A tAee 
realize, power shortage can be fey a TR "Wk ray i ie 
traced back directly to poor ire fare fare fhe Pare fe 
piston-ring seal due to using oil AltA pede | tte dt.. 
of incorrect body, or poor quality. 4 ETE Tey ET ET ETE Wrelace 

A change to the correct grade acted A Pred & Wed A Arche fd fos 
of Gargoyle Mobiloils often shows Mayon Haney, are CE Anite 
surprising results—increased AVAL AL ATA Wel & Aecl A re 
power, gasoline economy and A] ATA] A Pret A jam A Jee. 
reduced oil consumption, to say age Ty Sad ay bark nas: ge re 
nothing of reduced carbon de- KTRTRTRTRT AT RAL 

. oe re ee a 
posit. [Are JAre JAre JAn:lAsc JAre JAce 

7 Al.. : 

Write for new 56-page booklet con- py A Arey A rch AL ALATA 
taining complete discussion of your Are JArc (Arc Ace Arc HrcA A tare 
lubrication problems, list of troubles i Dab ea Pek Po Fe Fem Pe FP 
with remedies, and complete Charts of Fed RAR RAR RE ret SE i 
Recommendations for Automobiles, ton bed ee PE os 
Motorcycles, Tractors and Motor- AVATATAL Vdd 
boat Engines. by ee ‘TA Wel ATATATE 

GARGON aia rae en eae 
JALAITAIA . 
ATATASAL.. ‘ fee. 
A|ATLAT A WrciArc|Arc Arc. 
TRART SR ae A are] A [Are] A Are 
i ° Ps STOP MATA bebe 
M il il nF A fel ec 6 
sen Ffifcte A jAre A PocriocAees 
ABLE Pr 
obiloils =.) 
» A 
lebctahetelelelst oi 
A grade for each type of motor Seager TATAT AUK Poctan foclec taeda 
“In buying Gargoyle Mobiloils from your oe Ts A A BIA we i ing 
dealer, it is safest ¢ rchase in orleinal ke Studebatter.*..0.20.7.] A jAred A lArelAre|Are} A A \Are 
ages. Look for the red Gargoyle on ihe oon vi ro re ae * 4A R late! A (are 
tainer. If your dealer has not the e specified Pee fo pes aeahes seecr et a: “ le 
for your car, he can easily secure it for you. ar fr lAre (Arc Are jAcc. Ace lAre|AredAre 
VACUUM OIL COMPANY fall sfeis|afal 
Roch i, ge wee an 
cape Dae Degp : Vehicles: Por Heo 
ee en Sea cod gh age wy afi 
Obtainable mm ay ate in the world. differential, use Gargoyle Mobiloil “C” the 
Domestic Branches: . 
Detroit Chi Minneapolis + For winter lubrication 
Rei faaeaas Ba SST Eason banat? 
Kansas City, Kan. bevel gear drive. - 
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RECENTLY PATENTED INVENTIONS 


These columns are open to all patentees 
The notices are inserted by special arrange- 
ment with the inventors. Terms on application 
to the Advertising Department of Scientiric 
AMERICAN. 


Electrical Devices 
ELECTRIC VALVE-GRINDER.—H. C 
Newman, address Loren 0. Clampett, 330'4 
W. 46th St., Los Angeles, Cal. A specific object 
of the invention is the provision of a valve-grinder 
20 designed as to automatically impart a partial 











ELECTRIC VALVE-GRINDER 


turn to the valve while the same is seated, lift 
the valve and impart a shorter backward turn 
while the valve is lifted, and indefinitely repeat 
ite cycle until the valve is properly ground and 
the tool removed. 


WIND-WHEEL ELECTRIC GENERATOR: 
—A. H. Herrorns, Geraldine, Mont. A 
specific object of the invention is the provision of 
a novel arrangement of poles forming the stator 
of the generator, certain of which poles have 
inducing and induced windings, and some are 


unwound so that by codperation with inductors | 
| 


or metallic shoes of the wind wheel the passage 
of the inductors across the poles will generate an 
electromctive force in the induced winding for 
any desired electrical purpose. 


DEVICE FOR COUPLING A TELEGRAPH 
TRANSMITTER AND SENDING-KEY.—C. 
M, Howmes, 115 N. Forsythe St., Jacksonville, 
Fila. An object of the invention is to improve 
a telegraph key for permitting a transmitter 
to be connectud by a cord with the key, the coup- 
ling means including a split metal socket on the 
key with ite parts respectively connected with 
the terminals of the key, and a split plug insertible 
in the socket and connected with the conductors 
of the cord, whereby the terminals of the trans- 
mitter can be electrically connected in a reliable 
and positive manner with the sending key. 


Of Interest to Farmers 


HARROW.—K. A. Somunen, 4118 8th Ave., 
Brooklyn, N. Y. The object of the invention is 
to provide a harrow especially designed for har- 
rowing freshly plowed up sod or prairie soil, also 
for harrowing ground for a second crop without 
first resorting to plowing; it is arranged to insure 
@ thorough preparation of the soil to any depth 
with a view to producing a bed ready for receiving 
seed. 


Of Generali Interest 

ESCAPEMENT FOR CLOCKS AND 
WATCHES.—J. H. Greety, 1934 Hudson Ave., 
Chicago, It. An object in view in this invention 
is to produce a spring balance wheel which is 
free and independent in its actions and positioned 
to act without the usual lever to force the same 
back and forth, the construction being such as to 
measure time while the levers associated there- 
with limit and regulate the action of the escape- 
ment wheel. 


BOLT-BOARD,—W. M. Austin, 53 Leonard 
8t., New York, N. ¥. The object of the inven- 
tion is to provide a bolt board more especially 
designed for winding thereon textile fabrics hav- 
ing embroidered borders or other thickened por- 
tions and arranged to compensate for the in- 
creased thickness in the embroidered portions 
with a view to provide a bolt approximately 
uniform in thickness throughout its length. 


CAMERA.—A. L. Trirret, care of Miami 
Copper Co., Miami, Arizona. The invention 
relates to film cameras, and the main object is 
to provide means whereby the photographic 
field of a desired subject may be determined by 
means of « finder or by use of the focusing ground 
glass as in a plate camera. A further object is 
to provide means for limiting the movement of 
the spools toward each other, whereby the size 
of an exposed portion of film may be controlled. 


ICE-CREAM FREEZER.—E. Tuompson, 
235 East 4ist St.. New York, N. Y. The object 
here is to provide a freezer arranged to insure an 
effective action of the circulating freezing medium, 
and avoid tapping of the shells for pipe connec- 
tions thus maintaining the shells in unbroken 


continuity. Another object is to permit con-| 


venient and quick assembling of the parts and 
increase in the staength of the machine, 


APPARATUS FOR CHECKING RUNAWAY 
HORSES.—B.. Rosenrecyn, 957 First Ave., New 
York, N. Y. Among the objects which the in- 
vention has in view are: to provide means of the 
character described operable independently of 
the weight or traction conditions of the vehicle; 
to regulate the force applied for the performance 
of the function above indicated; and to simplify 
and reduce the cost of construction and installa- 
don of the apparatus, 
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| ADJUSTABLE AND REVERSIBLE BOOK- 
| MARK.—F. W. Srecuan, 927 Adeline St., Oak- 
land, Cal. This invention relates to a book- 
mark having a movable pointer or pointers 
adjustable longitudinally in a slotted flat strip, 
to be positioned at any point along the same, 
the pointer being disposed either to the right or 
to the left, the pointer will not penetrate the 
leaves and will not itself be damaged by catching 
other objects. 


GARDEN IMPLEMENT.—A. 8. Bernarp, 
Spreckles, Cal. The invention provides a com- 
bination garden implement having an element 
that may be employed for raking spaded ground 
and a plow that may be employed for forming 
a furror, or for use as a seed coverer, and to so 
construct the implement, that while it possesses 

strength, it will at the same time be so light that 
| it may be used with facility by a boy or a woman. 


| GAS FIRE-KINDLER.—T. Kavurer, 74 
| Suydam St., Brooklyn, N. Y. The invention 
| relates to stoves and furnaces, among the objects 
of the invention are to provide a combined fuel 
supporting grate and a gas-igniting means, the 
same comprising a main or body portion and an 
auxiliary portion lying» directly thereover, each 
portion having longitudinal bars registering di- 
rectly with similar bars of the other portion, bars 
made tubular for the conveying of gas, par- 
ticularly for kindling of a body of fire in the coal 
wood or the like supported upon the grate. 


COLLAPSIBLE HOUSE.—E. M. Aronson, 
Fort Scott, Kansas. The invention has for its 
object the provision of a frame for supporting 
the building which may be easily and quickly 
set up or knocked down which will furnish a 
comparatively strong and rigid structure when 
set up, and will be capable of storage in smal! 
compass when knocked down, and while strong 
is yet light in weight and easily transported. 


| FOLDING CRATE.—F. G. Kreut, Muscotah, 
Kansas. The object in this invention is to pro- 
vide a crate of the character specified adapted for 
holding poultry and the like, wherein the crate 
is arranged to be set up to form an enclosure of 
suitable size for containing poultry, or knocked 
down or collapsed into small compass for trans- 
portation and when in either position the parts 
are firmly locked against displacement. 


CLOTHES-LINE SUPPORT.—A. G. J. 


Jacossen and A. Braser, address Alexander 
Blaser, 40 Lincoln St., Jersey City, N. J. Among 
the objects of the invention is to provide a sup- 
port for an endless clothes line, said support 
being adapted especially for use in or in connec- 


Walid 








CLOTHES-LINE SUPPORT 


tion with a window of an apartment house or the 
like, whereby the operator may hang out a wash 
or remove the same without reaching out of or 
beyond the window, the operation of the device, 
and the clothes line may be performed without 
danger of soiling the clothes or subjecting the 
operator to unnecessary lifting strain. 


FLASH-POINT TESTER.—F. von Bicnow- 
sxy, Berkeley, Cal. An object of the invention 
is to provide a device by means of which the flash 
points of oils like kerosene may be recorded auto- 
matically. A further object is to provide a 
device in which the testing of the oil is rendered 
more accurate by an agitation of the same during 
the heating of the oil. A further object is to 
provide a tester which is adjustable for varying 
the barometric influences. 


STERILIZER.—P. Matcamp, care of Mr 
Charbounet, Druggist, cor. Resbigney and 
Frenchman Sts., New Orleans, La. The object 
of the invention is to provide a sterilizer compris- 
ing a container for the material to be sterilized 
and having a cover supported by the container 
feed above the level of the material and adapted 
to be agitated by the boiling of the material 
adapted for use with the wick heater forming 
the subject-matter of my co-pending application 
Serial No. 876.829 wherein a damper is provided 
movable toward and from the wick to extinguish 
the same, and mecahnism in the form of a swinging 
lever for lifting the damper when the outer end of 
the lever ts depressed. 


FLUID-GAGE.—M. M. Dimonp, 1777 Broad- 
way, New York, N. Y. This invention relates 
|to a fluid gage particularly adapted for use in 
connection with gasoline tanks employed on motor 
vehicles; the object of the invention is to pro- 
vide a simple and efficient indicator which can 
be manufactured at comparatively low cost. 


CHRISTMAS-TREE HOLDER.—H. E tse, 
2024 Harmon St., Brooklyn, N. Y. An object of 
the invention is to provide a support with which 
tree trunks of different sizes can be used without 
any necessity .of adjusting the support and in 
which support the friction caused by the weight 
| of the tree is reduced to a minimum. 








ATTACHMENT FOR OIL-CANS.—E. A 
Ourvex, Richland, Missouri. This invention 
relates generally to oii-cans and particularly 
to attachments therefor whereby to make pos- 





ATTACHMENT FOR OIL-CANS 


itive the springing of the bottom of the can in 
forcing the oil out, the object being to provide a 
simple, handy, and inexpensive attachment 
which will be durable and ready for operation 
at all times. 


STERESCOPE.—H. W. Haves, Ridgewood, 
N. J. This invention overcomes some defects 
in ordinary sterescopes and to make a more 
portable and universal instrument and one that is 
particularly adapted for the use of commercial 
salesmen to show to prospective customers 
pictures of the merchandise they have to sell, 
as its extreme compactness allows it to be carried 
readily in the pocket. 


RIFLE BARREL.—B. Hotrer, Whitefish, 
Mont. The object here is to provide a rifle barrel 
arranged to insure the long life of the barrel, to 
increase the velocity of the projectile, and to 
insure accurate flight thereof in comparison to a 
like projectile fired from a barrel of usual con- 
struction. To accomplish this the wall of the 
bore of the barrel is made polygonal in cross 
section. 


SAFETY DEVICE FOR POCKETBOOKS.— 
D. T. Lyncu, 1941 Southern Boulevard, Bronx, 
N. Y. This invention relates particularly to a 
construction which is especially adapted for use 


in the pocket for holding a pocketbook or wallet | 
in place and against unauthorized or accidental | 


removal. It provides a construction which may 
be connected or fastened to a pocket at one end 
while the other end merely engages the pocket 
and resists removal. 


GUN-MAGAZINE.—J. F. Heckmann, care of 
Steamer Monator, Lupus, Mo. The invention 
provides a gun magazine having openings so that 


the user may at any time ascertain the number | 


of shells or cartridges remaining in the magazine. 
As the openings are preferably in the under side 
of the magazine, there is little danger of moisture 
or foreign matter entering through the openings, 
while any foreign matter which may become dis- 
posed in the magazine will pass out through the 
openings when the gun is carried in the usual 
manner. 


BIRD HOUSE.—E. H. Rerser, West Webster, 
N. Y. This invention relates to an improved 
construction for bird houses and has for an object 
the provision of means which will respond to the 
habits of the birds so that, though the house is 
artificial it supplie: a substantially natural en- 
vironment. Another object is to provide an 
artificial with a protecting natural outer coating 
or shell and a prepared comparatively loose body 
adapted to be removed by the birds when forming 
their nest. 


PROCESS OF STERILIZING LIQUIDS.— 
Jean Menie, 135 Rue d’Alésia, Paris, . France. 
The invention relates to improvements in the 
process of sterilization and has for an object to 
permit of the initial sterilization of the apparatus 
before the liquid to be treated is admitted thereto 
and to bring about the sterilization of the liquid 
at the very commencement of the operation. 


PROCESS FOR REMOVING PAINT AND 
VARNISH.—F. B. Casmire, Chanute, Kans. 
The object of this invention is to remove paint 
and varnish from furniture and the like without 
the use of strong alkalies which have an injurious 
effect upon the wood, such as raising the grain. 
leaving the wood in a condition which does not 
permit it to be refinished without subsequent 
operations such as sandpapering, etc. 


Hardwere and Tools 


SQUARE-GAGE.—B. 8S. THompson, 844 
Franklin Street, S.E., Grand Rapids, Mich. The 
invention relates particularly to what are tech- 
nically termed height gages, and which are now 
provided as a separate implement, the main 
object of the invention is to provide a gaging 
attachment for a conventional square and which 
attachment is capable of very fine adjustments. 
The adjustment may be made by means of the 
scale on the square or by means of calipers or 
dividers. 


TOOL-HOLDER.—V. H. Avricu, 42 Myrtle 
Ave., Jersey City, N. J. The principal objects 
which the invention has in view are: To provide 
mechanical means for controlling the path of 
operation of a metal-cutting tool, to provide 
means for setting the radius of the path of the 
cutting edge of said tool, and to provide a scale 
for setting the cutting tool and the radius of 
operation thereof. 


AUTOMATIC SHELL-TONGUES.—E. E. 
Lorutn, Foxwood, Miss. The prime object of the 
invention is to provide a device in which are 
provided pivoted long sections or grabs, and means 
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| to cock or set the grabs in open position, together 
with means to cause the automatic release of the 
grabs when the tongs are lowered to the bed of 
| the stream or other body of water. 


PIPE-COUPLING.—H. C. Brewster, care 
|of Oil City Iron Works, Shreveport, La. The 
| invention has for its object to prove a coupling 
| wherein the joint is made by a tapered stem 
| within a tapered box, with a ball-bearing ring 
| for locking the stem against longitudinal move- 
|ment, while permitting rotating of the ring 
| with respect to the stem to prevent any possible 
sticking between the parts, and to reduce friction 
between the joints causing them to be easily 
unscrewed. 


APPARATUS FOR TREATING SAWS.— 
L. Le R. Cook, 218 8. East St., Indianapolis, 
Ind. This apparatus for hardening tempering, 
and strengthening saws has for its object to pro- 
vide a means and apparatus for supporting the 
saws during the hardening and tempering in such 
a manner that they cannot kink or bend or get 
out of true. During the hardening the saws are 
supported from a pipe, placed in the furnace and 
heated, after heating are dipped straight down 
into the hardening oil. The saws are withdrawn 
from the oil and clamped in channel-shaped 
forms, having side wales of less depth than the 
| width of the saws, to permit the teeth of the saws 
to project. 


RAPID-FIRE GUN.—M. C. Barry, 177 
Luchie St., Atlanta, Ga. The invention relates 
generally to small arms, and particularly to a 
rapid-fire gun, the object being to provide in 
the construction of such devices a means of more 
ready and quick handling and effective use thereof. 
The gun includes a tripod support, a plurality of 
barrels, which may be controlled as readily and 
expeditiously as one barrel, the number of barrels 
may depend upon the particular use for which 
the gun is intended. 


} Household Utilities 

CUSPIDOR.—C. MU .uester1n Room 37 Bible 
House, 9th St. and 4th Ave., New York, N. Y¥. 
The object of the patent is to provide an arrange- 
ment whereby the cuspidor can be used as a pocket 
cuspidor, formed in such a way as to hide the 
construction when in use while allowing the 
construction to be such as to produce a sub- 
stantially air-tight container. 


Machines and Mechanical Devices 

GRINDING MACHINE.—F. Sraain, 304 
N. Main S8t., Springfield, Mass. This invention 
relates to machines for grinding and polishing 
raw castings of the rings of ball bearings, and 
| provides a new and improved grinding machine 
arranged to simultaneously grind three of the 
four faces of a ball bearing ring without changing 
the latter in its holding chuck. 


ROAD FINISHING MACHINE.—E. H. 
| Newman, Spring Lake Beach, N. J. This im- 
provement provides means for smoothing the 
surface of roads by eliminating surface ridges 
and hummocks therefrom; provides an implement 
with means for shifting laterally the top surface 
| of a roadbed; and provides an implement with a 
| ballast which may be used as a filler for repairing 
| the roadbed. 

| PRINTING PRESS.—L. Meyer, 815 Cald- 
| well Ave., Bronx, N. Y. The invention relates 
| to printing presses particularly adaptable for 
| printing on continuous ribbons or tapes. An- 
‘other object of the invention is to provide an 
| efficient printing press whereby sections of rib- 
| bon or tape of different lengths can be printed, 
|on the press and whereby two colors may be 
| printed. 

| GREASE OUP.—H. E. Arco, Oak Park, Il. 
This improvement has for its object the provision 
of a device adapted to be arranged within an 
oil cup, for conducting the grease or oil to the 
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GREASE CUP 


shaft or the like to be greased, which will be 
automatically operated to feed the oil or grease by 
the rotation and vibration of the shaft, and the 
weight of the grease. 

VALVE-CHANGING DEVICE.—A. BroaD- 
| MEYER, care of The W. O. Hickok Mfg. Co. 
| Harrisburg, Pa. The present invention related 





| ical optning and closing of the air valve u 
in paper feeding-machines, and in connection 
with paper ruling machines to which the paper 


is fed. The improvement relates particularly 


to an adjustable control of the regulating valvé 


to operate in connection with sheets of different 


size, providing for ready change from sheets of 
one size to sheets of another size. 


(Concluded on page 124) 


generally to valve changing devices, particularly 
| to adjustable means for controlling the period 
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GET YOUR 
FORD AWAY 
LIKE THE 
WINGS OF 
THE WIND 


ve 
New Stromberg Carburetor 
FOR FORDS 


arantees quick, sure. easy starting in a: 
ther. Gives the richest of 
it guick. Shoots this highly combustible vapee 

it 


; wea, 
s mixtures and gives 


into the motor—‘hen at first sign of a spark “o 
goes. You get immediate action. o hanging 
re. No warming up “exercises.” You're away 
like the wings of the wind—from a standstill up to 
the highest speed that can had—in a iffy. 
And you get the best “run for your money.” 
Most miles per gallon. No waste. The New 
Stromberg utilizes every particle ef gas power 
and doesn’t lose an ounce of it while giving you 
top speed and greatest acceleration. 


It has established and holds by many meiles 
and minutes the world's greatest Ford economy 
and speed _ records. onderful feats ma 
under ordinary conditions. Results you can 
secure. Put it to a test. No risk. 10-day, 

money-back trial. 

Order direct from this ad — enclosing $18 
to cover cost, or write for full particulars 


and descriptive matter, 7oday 


STROMBERG MOTOR 
DEVICES CO. 
Dept. 816 
64 East 25th Street 
Chicago 
Hutt OU AULA HUTA LUgPEGULAAUEAUAEg nH UU 
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ASBESTOS 


We are miners and sh: of Crude Asbestos in any 
uantity. We produce all grades at our world famous 
ell Asbestos Mines in Canada. We also card fibres, 

spin yarns, weave cloths, and make all sorts of Asbestos 
products. 

For anything you want in Asbestos, turn to 
KEASBEY & MATTISON COMPANY 
DEPT. S-1 
AMBLER, PENNA, U. S. A. 

Owners of the world’s largest Asbestos Mines 











DOT 


Four Institutions 
In One 





N reality we are more than our cor- 
porate name implies, because 





As Executor or Administrator we 
carry out all the provisions of wills. 






As Trustee or Guardian we receive 
money in trust; act as guardians of 
a minor’s estate or as trustee of per- 
mament charitable, educational or 
religious trusts. 








As a Bank we receive deposits; buy 
and seil exchange; loan money on 
good security. 








As Agent we can invest money 
for corporations; manage estates; 
collect rents. 








This company will be glad to confer with 
you, or send you information, in regard 
to any of the above banking or trust services. 






Union Trust Company 
of New York 


80 Broadway 
786 Fifth Ave. | 425 Fifth Avenue 


Capital and Surplus, 
$8,500,000. . 








SCIENTIFIC AMERICAN 


The Submarine Problem—XII. 


(Concluded from page 113) 


absolutely prohibiting the culling of any 
doors or openings through these bulkheads. 
Of course, the mere suggestion of this sort 
of thing will raise a howl of disgust from 
the engineering staff that will operate these 
ships, on the ground that doorless bulk- 
heads make it inconvenient to control a 
plant and engineering force that is in separ- 
ate incommunicable compartments. But 
the fact remains that the doorless bulkhead, 
carried up high above the water-line to a 
watertight bulkhead deck, is a rational 
answer to the torpedo. 

High explosives are never so effective 
as when they meet with resistance, and 
the best way to handle them is by a policy 
of acquiescence or non-resistance. For 
this reason we are willing to throw away 
the inner skin and longitudinal bulkheads 
and permit the gases to expand freely 
within the whole space between bulk- 
heads. To assist in this, the hatch cover- 
ings in the main and lower decks should 
be made as light as possible and laid 
loosely in place, so that the gases can throw 
them off and have the whole space from 
tank top to top deck to expand in. To 
afford additional vents for the gases, on 
each deck two hatches should be pro- 
vided, one on each side of the main hatch. 
These would be held down by a light 
fastening, which would give way under 
pressure of the explosion, and assist in 
releasing the gases. 

It is our belief that a ship built along 
these lines with doorless bulkheads, with 
light hatches and vent chambers that 
would be blown open, allowing the escape 
of the gases, could withstand torpedo 
attack and receive one and possibly two 
torpedoes without necessarily going to the 
bottom. 


America’ Faces A War Tragedy 
(Continued from page 117) 

speakers addressed them, appeals were 
made. Codéperation was arranged for 
on the various farms on the several Pro- 
jects. One man had two more horses than 
he could work and one man too few. His 
neighbor had an extra hand and was short 
on horses. A combination was effected 
beneficial to both. To get in the hay crop 
on some Projects, all the owners of ma- 
chinery combined in a hay harvesting com- 
pany which moved from farm to farm, 
giving each the time advantage of the best 
of facilities, the best of machinery. A 
man who would take a week to harvest his 
hay crop had it done in a day, and found 
he need only give four days labor himself 


saving does proper coéperation effect. 
Where seed couldn’t be bought in the 
open market, Governors of States com- 


by the same type of patriotic appeal and 
moral suasion which has made the farmers 
of the country crop-mad to show their 
patriotism. Utah raised a fund of $100,000, 
New Mexico $200,000 to help the farmers 
add to their acreage. A bill was intro- 
duced in Congress to appropriate $5,000,- 
000 to help the farmer add to his acreage. 
At present writing the bill is still pending. 
Community organizations tackléd the 
labor problem with business exactitude. 
Stock, men, machines were card indexed, 
located, mobilized. And in the midst of 
it all came the call for volunteers, and 
husky young farmers whose labor was 
worth a dollar a minute im the field for 
every penny it was worth in a trench 
dropped hoe and reins and plow handle 
and stood beneath the colors. Luckily the 
conscription bill stopped this farm labor 
exodus before it was too late, but sufficient 
harm was done as it was. 

On the Reclamation Projects the solidar- 
ity of a great common interest—the link 
of water which makes all the Project 
people a great family—led this new land 
to outdo itself. And it should be remem- 
bered that all the Reclamation Projects 
are new lands, settled by new people, who 
have come from the ends of the country, 
all struggling with new problems. They 
have not the coérdination and the codpera- 
tion of a community which has years of 





(Continued on page 125) 


to help the other fellows out, so great a} 


mandeered it—not by a legal process but | 





MILLIONS of dollars worth 
of damaged or worn metal 
parts, castings and tools lie 
rusting in the scrap piles of 
American railroads, factor- 
ies, mines, foundries, repair 
shops, etc. By oxy-acetylene 
welding much of this enor- 
™ous waste can be eliminated, 
and losses due to breakdowns 
—tesulting in “ tie-ups”’ of 
operating equipment— can be 
greatly reduced. 
The Prest-O-Lite Process 


The Prest-O-Lite Co , Inc. 
810 Speedway, Ind anapolis, Ind, 
Canadian Office, Dept. ©, Toronto, 
World’s largest makers of dissolved acetylene 














MOBILIZE! 


Mobilizing power is the crucial test of a nation or an 


industry. In war as in peace the Continental Motor loyally 
serves the American people and American business. 


That its service is appreciated a few well-established 
facts amply indicate. More than 160 motor vehicle manu- 
facturers now use one or more models of the Continental. 
Upward of 15,000 dealers and sub-agents find in Continental 
power an invaluable sales-assistance. And hundreds of 
thousands of motorists by their constantly increasing 
numbers testify to this motor’s satisfactory performance. 


Thus between Continental Motor and Continental user 
there is reciprocal loyalty. Avail yourself of Continentai 
power and its loyal service! 


CONTINENTAL MOTORS CORPORATION 


OFFICES: FACTORIES: 
Detroit, Michigan Detroit-Muskegon 


Largest exclusive motor manufacturers in the worid 














: siderable list. 


124 


RECENTLY PATENTED INVENTIONS 
(Concluded from page 122) 


Machines and Mechanica! Devices 
PROCESS FOR COVERING WITH A 
PROTECTIVE PLASTIC COATING FLAT- 
TENED STRIPS AND PRODUCT THEREOF 
—E. Gurenarp, care of W. R. Weeks, 95 Liberty 
St., New York, N.Y. The invention relates to a 
process for covering flattened strips with plastic 
material so that the strip in cross section has a 
covering increasing gradually from the center 
towards the edges. Hitherto when a flattened 
strip uniformly coated, is dried the coating thereof 

contracts, reduces the thickness at the edges 


DUST-COLLECTOR.-—F. Keaum, 491 Van- 
derbilt Ave.. Brookiyn, N. Y. The invention 
relates to dust collecting devices and has for an 
object the provision of constructrion which does 
not require any power for operation but will 
collect and discharge at predetermined points 
dust forced therein. Another object is to pro- | 
vide a collector in which the force of the dust- | 
laden air may be varied, in order to retard the 
movement sufficiently for causing a precipitation 
of the dust. 


TEMPLET.-—A. J. Paunimn, Paris, Ill. This 
invention has for ite object to provide a device 
for constructing monolithic brick roads, wherein 
mechanism is provided capable of being moved 
ahead as the work progresses, for smoothing and | 
leveling the concrete base of the road, and for 
applying a thin layer of dry cement and sand to 
the leveled base upon which the brick may be 
inid. 

MIXER AND PULVERIZER.—R. W 
Curistian, Manchester, N. ©. The object of 
this invention is to provide a simple and in- 
expensive machine adapted particularly to in | 
termittently and thoroughly mix and pulverize 
fetilizer materials which have been either roughly 
mixed or spread in uniform layers in a suitable 
container; the machine is so constructed that it 
Obviates the necessity of chains, earing and other 
complicated parts. 


ORE-SEPARATOR.—E. Conen, 625 Jackson 
Ave., Joplin, Mo. (Cbjects of this invention are 
to provide a device which will make a complete 
separation of the valuable material from the 
gangue regardless of the degree of fineness of the | 
latter, and to provide a device which is especially 
adapted for treating slimes and like masses, and 
for working tailings which are the result of the 
treatment of materials by other methods or 
machines. 


CAN-LABELING MACHINE.—A. R. Lenp- 
wen, 45 Bryant St.. N.W., Washington, D. C 
An object of the invention is to provide a label- 
pasting and advancing device, the pasted label 
being received by a waiting can carrier as the 
label is ejected from the pasting machine; another 
object is to provide means for securing the 
opening key to the can and immediately there- 
after to fold the loose ends of the label over the 
side of the can, pressing them into contact 
Another object is to provide means for contin- 
uously feeding labels to the pasting mechanism 


BWINGING-GEAR FOR DAVITS.—E. W 
Myrens and A. BE. Suanrtey, 8.8. Miami, care of | 
The Peninsular and Occidental Steamship Co., 
Key West, Fla. The invention relates to ships 
and has particular reference to means for manipu- 
lating davits for the lifeboats; among the objects 
is to provide a swinging gear for davits which may 
be relied upon to lower the boats easily and 
radiply even though the ship may have con- 


SCIENTIFIC AMERICAN 


| ROAD-BUILDING MAC UINE.—R. 
| Myers, Attica, Ohio. The 
| provides a machine especially adapted for dis- 


tributing and leveling stone slag or gravel on | 


roadways wherein the distributor is adapted to 
be drawn behind a truck and to receive material 
from the truck and distribute a uniform layer of 
material on 


along 
WEIGHING SCALE.—T. B. Powers, 78 
Warren St.. New York, N. Y. Among the 


principal objects which invention has in view are: 
to simplify the supporting structure for the plat- 
form of a scale constructed and arranged in ac- 
cordance with the present invention; to provide 
an adjustment for the device employed for record- 
ing depression of the platform; and to simplify 
and reduce the cost of construction 


and A. Feyx, 1797 First Ave., New York, N. Y 
In this the Invention relates to button making 
machines and deals particularly with a lathe for 
catting blanks from green snail, trochus and other 
| shells. Among the objects of the invention is to 


M. | 
invention | Goodrich Bldg., Phoenix, Arizona. 


the roadway as the truck moves | 


| be trimmed smoothly, 
BUTTON-CUTTING LATHE.—P. F. Dvusna | 


improve the method and means of cutting blanks | 


from irregular shells in a simple, expeditious and 
economical manner and without the necessity of 
cutting the shells with a circular saw into sec- 
tions, or otherwise breaking the shells into 
pieces 

STRIP-METAL BLOCKERS. J. G. Menzer 
14 Spencer St.. New Bedford, Mass. The 
primary object of the invention is to provide a 
device automatic or practically automatic in its 
nature for initiating the rolling or winding of a 
sheet or strip of metal or the like upon a block 
as such sheet or strip is received from the rolls 
of a rolling mill or their equivalent. 


WASHING-MACHINE.—F. C. Swearina, 
1040 Bird Ave., San Jose, Cal. The object of 
this Invention is to provide a movable rubbing 
surface, presenting a corrugated surface to the 
rubber, and permitting upward movement of 
the water there through but not downward, 
another object is to provide means for wringing. 
the clothes after having been washed, thereby 
permitting the feeding of the clothes to be washed 
into one end of the machine and delivering the 
same to the rinse water saving one handling of the 
articles. 

ORE-GRINDING MILL.—P. A. Mac Eacs- 
ern and N. O’Daniet, address Nolen O' Daniel 
218 8S. Lafayette St., Denver, Colo. The in- 
vention has for its objects to provide a mill where- 


| in a fixed and a rotatable member are provided, 


the said fixed member being circular and ar- 





ORE-GRINDING MILL 





BUTTONHOLE-FEEDING MECHANISM. 
—E. ©. Gererenseacra, 169 Ten Eyck St., 
Brooklyn, N. Y. This invention relates to 
buttonhole sewing machines, its object is to 
provide an improved feed machanism arranged 
to insure a positive gripping or braking of the feed 
wheel in a very simple manner; to accomplish 
the desired result use is made of a gripping or 
brake block extending loosely into a groove in the 
feed wheel and resting on the bed plate or other 
fixed support and a pendulum depending from 
the said block and adapted to impart a rocking 
motion to the gripping or brake block to move the 
latter into gripping engagement with the walls of 
the feed wheel groove 


ROTARY POWER MEMBER.— W. D. Mc- 
Gowan, 35 Washburn 8t., Jersey City, N. J. 
In this invention an object is to provide a rotary 
power member which is provided with round 











ROTARY POWER MEMBER 


blades whereby the blades will react against a 
propelling medium flowing in either direction,, 
A still further object is to provide a rotary power 
member which may receive the steam of a pro- 
pelling medium on the periphery or on the side. 


WIRE-TYING MACHINE —H,. E. Pirrts, 
P.O. Box 181. Springfield, Ore. The invention 
relates to a machine for tying bundles of laths. 
headings, shook staves, pickets, stakes, boxes, 
fruit boxes, or shook crates, as well as other 
articles required to be tied by wire. A particular 
object of the invention is to provide a portable 
machine, readily shifted from place to place for 
the convenient tying operation 


ranged coaxially, and the rotatable member being 
mounted to rotate with respect to the fixed mem- 
ber, the said members having registcring circular 
runways or rotaries in which are mounted series 
of balls, and wherein a launder encircles the sec- 
tions being secured to the fixed member for re- 
ceiving the ground material. 


LUBRICATOR.—R. G. Bacuret, Goodland, 
Kans. The invention relates to piston rod 
lubricators and has for its object to provide a 
mechanism of the character specified for con- 
tinuously applying a film of lubricant to a recipro- 
cating member, as for instance, a piston rod, 
wherein the means for applying the lubricant is 
controlled by the reciprocation of the piston rod. 


| APPARATUS FOR EMPTYING SUPER- 
| PHOSPHATE REACTION CHAMBERS.— 
H,. W. Haut, Zurich, Switzerland. The inven- 
tion relates to apparatus for emptying super- 
phosphate reaction chambers by means of a 
transportable, rotating scraping machine, run- 
ning on rails and comprising a trolley carrying 
jan electric motor for driving the cutters only. 
The principal object of the invention is the pos- 
sibility of emptying reaction chambers of rectan- 
gular or cylindrical form, without costly altera- 
tions to an existing plant. 


SAFETY-CATCH FOR ELEVATOR DOORS. 
—B. Sprrzrapen, 51 Maiden Lane, New York, 
N. Y. An object of the invention is to provide 
a safety-latch that may be applied to elevator 
cars and doors irrespective of the space between 
the car and the threshold at the landing. A 
further object of the invention is to provide a trip 
|} or cam on the elevator car of a character that it 
will yield in the event of the latch bolt not responc- 
ing to the action of the cam thereon. 


SILENCER AND CONNECTING MEDIUM 
| FOR ELEVATOR DOORS.—B. Spirzrapen, 51 
| Maiden Lane, New York, N. Y. The object 
| of the invention is attained by employing as a 
| connecting medium between the hangers of the 
| respective doors the arrangement of an endless, 
flexible element, maintained under tension while 
| permitting freedom of movement, the arrange- 
| ment prevents the possibility of accidental in- 
| terference of the moving parts with one another, 
| as_well as preventing noise-producing contact. 





| mounted in a carriage to be moved in alternation 





DEVICE.—W. C. GILLzEsprie, 
The inven- 
tion has for its object to provide adevice by means 
of which a series of cards bearing advertising or, 
other matter, may be displayed in succession, | 
the displayed cards being returned to the magazine | 
for redisplay in turn. 

ICE CREAM CUTTER.—H. A. Mason, 183 
Weir St., Taunton, Mass. The object of this 
invention is to provide an ice cream cutter which 
may be operated quickly, being constructed with 
few and simple parts it permits the operator to 
quickly and thoroughly cleanse the device. 


EDGE-TRIMMER.—A. F. WerrmMan, care | 
of W. L. Pike Shoe Co., Hummelstown, Pa. The 
object of this device is to provide an edge trimmer 
by means of which the edge of soles of shoes may 
that is to say, without 
undulations which the cutter usually makes due 
to the vibration of the shaft on which the cutter 
is secured; a further object is to prevent vibra- 
tion of the shaft, and protect the workman from | 
receiving an injury from the cutter during opera- | 
tion. 


CRISPETTE MACHINE.—F. W. Bourcor, 
St. Louis, Mo. The invention has for its object 
to provide a machine of the character specified 
wherein a plurality of molds is provided and a | 
plunger coéperating therewith, the molds being 


DISPLAY 














CRISPETTE MACHINE 


beneath the plunger, and wherein on ejecting 
means is provided controlled by the movement | 
of the plunger for ejecting the formed crispettes, 
and wherein the movement of the plunger also 
controls the movement of the carriage. 


Musical Devices 


PEDAL MECHANISM FOR PLAYER- 
PIANOS.—R. P. Porrer, 11 and 13 Garden St., 
Stamford, Conn. The general objects of the | 
invention are to simplify the construction of | 
mechanism of the character referred to so as| 
to be reliable and efficient in use comparatively | 
inexpensive to manufacture, and so designed as 
to comprise a minimum number of parts which 
are easily and quickly assembled and operate 
without excessive play, looseness or noise. 


GUITAR BRIDGE.—A. Fickerr, 46 Irving 
Ave., Brooklyn, N. Y. The principal object | 
of this invention is to prevent the strings of a} 
guitar from pulling out of their points of anchorage 
to provide a simple and efficient means for holding | 
the anchored ends of the strings of guitars or | 
similar musical instruments; and to strengthen | 
the construction of the bridge. 


Prime Movers and Their Accessories 

ROTARY ENGINE.—A. WatrerBeRra, Sanish, 
N. D. An object of the inventon is to provide 
a reversible engine which is simple and efficient, 
which comprises a plurality of radially-disposed 
cylinders revolubly mounted about a fixed axis | 

















A VERTICAL AXIAL SECTION OF THE ENGINE 


with means for actuating the pistons within the 
cylinders during the revolution of the cylinders. 
Another object is to provide a casing which en- 
closes the entire engine and which also serves as a 
lubricant container in which the engine works. 


INTERNAL COMBUSTION ENGINE.— 
P. C, Extuiorr, 5404 Virginia Ave., Kansas City, 
Mo, This invention has particular reference to 
the inlet and exhaust ports and the valves there- 
for for controlling the passage of the motive fluid. 
to and from the engine cylinder. An object is 
to provide rotary valves for the different parts, 
each valve being constructed with the end in 
view of automatically grinding the same, in- 
creasing the possible valve opening, securing 
perfect timing due to the absence of the usual 





spring lag and effecting thorough scavengering. 
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Railways and Their Accessories 
SLEEPING-CAR BERTH.—P. R. Ope. 
P. O. Box 1046, Butte, Mont. The invention 
is an improvement in sleeping car berths, and has 
for its object to provide a section wherein a dress- 
ing aisle may be provided in connection with 
each of the berths. The upper and lower berths 
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VIEW SHOWING BERTH WITH DRESSING AISLES 
OPEN 


each have a section hinged to swing upwardly 
to provide dressing space and a foot board sup- 
ported below the said section of the upper berth, 
said section and foot board being at the opposite 
end of the berths from the hinged section of the 
lower berth. 


Pertaining to Recreation 

ELECTRIC TOY MOTOR.—J. M. Fisuer, 414 
Pacific St., Brooklyn, N. Y. The principal 
object of the invention is to provide an extremely 
simple and cheap electric toy, capable of develop- 
ing a strong torque and high rotating speed. The 
invention comprises various novel features of 
construction and arrangement of parts, 


Pertaining to Vehicles 

VEHICLE-WHEEL.—M. Prieto, A. Teresa 
and M. Gorvera, address Miguel Goizueta, 
36 Mercaderes St., Habana, Cuba. The inven- 
tion relates generally to vehicle wheels, and more 
particularly to vehicle wheels adapted to a type 
of tire which may be readily formed much more 
quickly and cheaply than heretofore possible. 
The body portion of the wheel is stamped from 
a single piece of sheet metal having a central 
opening and an outer annular flange forming a 
flat rim portion provided with a plurality of 
openings. The tire has inflatable tubes which 
may be individually removed, inflated or repaired 
through the rim openings without removing the tire. 


TIRE.—A. Teresa, address Miguel Goizueta, 
36 Mercaderes St., Habana, Cuba. The inven- 
tion relates generally to tires for automobiles and 
other vehicles, the object being to provide a 
durable construction, partaking both of the 
nature of a pneumatic and cushion tire; the body 
of the tire is of the shape of the usual tire and 
having an annular series of cells separate from 
one another and communicating by means of 
individual openings through the fiat inner per- 
iphery of the tire, small inflatable tubes being 
disposed in certain of the cells and the body, its 
flat inner periphery being otherwise solid. 


RESILIENT WHEEL.—W. J. Fapenr, care 
of ©. C. Faser, 1821 Brooklyn Ave., Brooklyn, 
N. Y. Among the objects of this invention are 
to provide a wheel having a tread and rim por- 
tion including lateral shele parts constituting 
a rigid rim or the equivalent of a rim, said shele 
parts being adapted to house within or between 


| them a pneumatic tire of a resilient nature against 


the outer portion of which a circular series of 
tread blocks are adapted to work radially. 


LUGGAGE-CARRIER FOR AUTOMO- 
MOBILES.—E. M. Arnoup, 427 Maple St., 
Ottawa. Kans. The invention relates to means 
for carrying trunks and luggage on an automobile, 
the object being to provide a carrier applicable to 
the running board of the machine, whereby the 
luggage may be firmly strapped in place to prevent 
it from shifting or moving on the running board, 
and whereby the trunk may be quickly released 
for removal from the carrier. 


SPRING-TIRE.—I. James, Taylor, P. 0., 
Scranton, Pa. An object of the invention is to 
provide a tire formed of an inner stiff ring, outer 
flexible members and springs arranged there- 
between for taking up the shock when the device 
is in use. A further object is to provide a tire 
which may be used on any desired form of wheel. 


Designs 
DESIGN FOR A SIFTER-BOX OR SIMILAR 
ARTICLE.—L. Morse, care of Rite Specialty 
Co., 35 W. 36th St., New York, N. Y. The 
figure in this design consists of a cat the sifting 
portion being in the head. 


DESIGN FOR A FIGURE TOY.—L. Morse, 
care of Rite Specialty Co., 35 W. 36th St., New 
York, N. Y. The design shows the figure of & 
toy soldier standing on top of a bale. 


DESIGN FOR CRETONNE OR OTHER 
TEXTILE FABRIC.—M. W. Ryan, care 
W. H. Brown & Co,, 395 Broadway, New York, 
N.Y. The figure is a plan view of a portion of @ 
textile fabric with the design printed thereon. 


DESIGN FOR CRETONNE OR OTHER 
TEXTILE FABRIC.—M. W. Ryan, care of 
W. H. Brown & Co., 395 Broadway, New York, 
N. Y. The design shown in the figure is a plat 
view of a portion of textile fabric. 


DESIGN FOR CRETONNE OR OTHER 
TEXTILE FABRIC.—M. W. Ryan, care W. H. 
Brown & Co., 395 Broadway, New York, N.¥. — 
The figure shows an ornamental design for @ 
ecrtonne or other textile fabric. ‘ 


Nore.—Copies of any of these patents will be 
furnished by the Screntiric American for 0 
cents eath. Please state the name of patentee, 
title of the invention, and date of this paper. i 
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OVER 70 YEARS' 
EXPERIENCE 






Trave Marks 
DESIGNS 
Copynicuts &c. 





INVENTORS oe invited to communicate 
with Munn & Co., 233 Broadway, New York, 
or 625 F Street, Washingte gton, D.C., in regard 
to securing valid patent protection for their 
Inventions. Trade-Ma: and Copyrights 
registered. Design Patents and Foreign Pat- 
ents secured. 

A Free Opinion as to the probable patent- 
ability of an invention will be readily given 
to any inventor furnishing us with a model 
or sketch and a brief description of the 
device in question. All communications are 
strictly confidential. Our Hand-Book on 
Patents will be sent free on request, 

Ours is the Oldest agency for securing 
patents; it was established over seventy 
years ago. 

All patents secured through us are de- 
scribed without cost to patentee in the 
Scientific American. 


MUNN & CO. 


233 B lworth Building New York 
Branch ye 625 F Street, Washington, D. C. 

















Annual Subscription Rates for the 

Scientific American Publications 
Subscription one Fong itt ditdade emedn hbo onl $4.00 

Postage prepaid in Unite d States and possessions, 
Mexico, Cuba and Panama. 

Subscriptions for Foreign Countries, one year, 

postage prepaid 
Subscriptions for Canada, postage prepaid . 


The Scientific American Publications 
Scientific American (established 1845) . .. $4.00 
Scientific American Supplement (establis hed 
BEIGE) cc cccse PTYTITITITTTT TTT 5.00 
The combine d subscription rates and rates to foreign 
countries, including Canada, will be furnished 
upon application. 
Remit by poral or express money order, bank 
draft or check. 


Classified Advertisements 


Advertising in this column is 75 cents a line. No 
less than four nor more than 12 lines accepted. 
Count seven words to the line. All orders must be 
accompanied by a remittance. 


HELP ‘WANTED 
WANTED: AN EXPERIENCED MAN having from 
ten to twenty thousand dollars to join with the adver- 
tiser in the development of a plant for the manufacture 
Yearly business of Fifty ousand 
Manufacturer, Box 773, New York 








of brass valves, etc. 

waiting. Address, 

City, N. Y. 
SHIP BUILDING 


WANTED agency for Great Britain and English 
Colonies for any articles, fittings or inventions pertain 
ing to ship building. George Spicer, Manufacturers’ 
agent, 93-94 Hatton Garden. London E. C. 1. 


WELDING 
DON’T SCRAMALU MINUM PARTS. So-Luminum, 
new welding compound, repairs aluminum in one-half 
time and cost acetylene welding. Use gasoline torch— 
no flux. Trial bar 50c; $8.00 per pound. Money refunded 
if not satisfactory. So-Luminum Mfg. & Eng. Co., Inc., 


Dept. A., 1790 Broadway, New York City. 
FOR SALE 
WELL EQUIPPED Machine Shop and FOUNDRY 
in South East Virginia town; established fifteen years. 
Exceptional opportunity for someone with capital desir- 
ing to enter in a good, first-class established business. 
Owner retiring. Machine Shop, Box 773, New York. 





UTTMARK’S NAUTICAL ACADEMY 
Formerly Patterson's Navigation School Established 1982 
130-132 Water Street - - - New York 
Captain Fritz E. Uttmark, Principal 
Candidates prepared for Masters’, Mates’ and 
Pilot license. Courses for Yachtsmen, mem- 
bers of the Patrol Squadron, Naval Militia 
and Naval Reserve. Send for Prospectus. 





LEARN TO BE A WATCHMAKER 
Bradley Polytechnic Institute—Horolegical Department 
Poste, Biacte 
Largest and t Wate 
in America 

(This entire building used ex 

clusively Jor this work.) 

We L— had = ats, Jenehy. 

tock 

Tultion "reasonable ard ond 

Tooms near se! ool at ‘moderate rates 

? Send for Catalog of Information. 


TECHNICAL TRAINING 


FOR NATIONAL SERVICE 
In the shortest time consistent with 
thorough preparation 


Two-Year Mechanical Industries 
Courses in Avomed Electricity 
Applied Chemistry 


Apotted Leather Saoirse 


Formerly Par- 
CM sons ee 



















One-Year 
: Machine Construction 
Courses in Tanning 
Low Tuition. Write now for Mustrated Catalog 


Fall Admission Interviews, September 14 
Pratt Institute, (Dept. S) Brooklyn, N. Y. 








—Counts one for each 
revolution of a shaft 


Count the output 
of machines you 
operate to get a 
basis for im- 
provement and 
Speeding up. 





Counters are also 


used in Factories to 
check up perform- 
ance of given tasks. 


Send for booklet 


THE VEEDER MFG. CO., 38,Sarepant St. 
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America Faces A War Tragedy 
(Continued from page 123) 


experience behind it. Not theirs is the 
ability to go to a bank, as a business man 
goes, and borrow, borrow, borrow. Even 
the Farm Loan, widely heralded as the 
beginning of the cultivation millenium, 
is denied the Project people, because the 
Government already has a lien on their 
land until the water right is paid for. 
This is a curious thing—Uncle Sam says 
to his people: “I have spent three thousand 
dollars on your hundred acres to give you 
water. You have twenty years to pay 
me back, without interest. I hold your 
land security for your debt to me. But 
I will not loan you another three thousand 
dollars to make your land more productive 
and more valuable as_ security. Let 
George do it.”’ 

And “George”’—the banker—naturally 
won't without a prohibitive interest, be- 
cause to do so makes him assume the lien 
and may leave him with a farm on his 
hands. 

But in spite of the fact that the Govern- 
ment did not pass the bill giving $5,000,- 
000 to help the farmers add to their tillage, 
in spite of the 428 that Reclamation 
people cannot get U. 8. Farm Loans, and 
in spite of the fact ie the only aid which 
was really offered them was encouraging 
words and the use, to some extent, of 
Reclamation workmen, farm tractors and 
such machinery as the service could turn 
over to the farmers—in spite of all this, 
Reclamation Project acreage was increased 
by 150,000 almost overnight. What the 
increase is in farms not on such Projects 
cannot be told, but it is enormous—prob- 
ably not less in percentage than the 17.5 
of the Project people. And now thousands 
of farmers are facing a question which will 
try their patriotism and their loyalty as 
perhaps patriots were never tried before. 
They have a greater crop in prospect than 
they can sell. 

Sell at any price, anywhere. With the 
country groaning over the high cost of liv- 
ing, crops will rot in the ground, fruit will 
decay on and under trees, unless some- 
thing is done, done quickly, and done by 
the Federal Government, for these men it 
has pleaded with to plant and reap, sow 
and gather an increased crop. On four 
Projects there are 12,000 carloads of 
potatoes in sight. There is storage for 
less than 15 per cent of this available. 
There are no cars to carry the potatoes 
East. The railroads are so busy carrying 
coal west they haven’t a car to spare to 
cross the Rockies toward the Mississippi. 
Well they know that once a car gets over 
the Divide it comes back three, six, nine 
months later, if it ever comes at all. 

What are these people to do with these 


potatoes? 
The potatoes are only a part of the prob- 
lem. There is fruit, onions, perishable 


crops of all kinds. Normally a bumper 
crop in fruit means a 30 per cent loss on 
many Project farms and orchards, because 
the Reclamation Projects, from their very 
nature, are remote from purchasing centers, 
and are too new to have, as yet, the storage, 
canning, or manufacturing facilities to 
take care of more than a certain size of crop. 

What are these men going to do? What 
is the government going to do? ‘“ Des- 
iccate” says some one. A fine answer, if 
it could be realized. Desiccating potatoes 
means robbing them of 80 per cent of their 
weight, by removing the water. The 
product remaining is just as nourishing, 
just as much food, as it was before, and 
will keep indefinitely, and occupy a fifth 
of the space taken by undesiccated pota- 
toes. Four $15,000 evaporating plants 
on four ’rojects would take care of these 
12,000 carloads of the best potatoes 
grown in the United States, and also a 
great deal of fruit—peaches, apples, prunes, 
berries—but where is the money, and the 
authority to erect these plants? More, 
how can they be erected in time? The 
potatoes must be out of the ground and in 
storage before the end of October. That 
means they must be started out of the 
ground by the 20th of August—and these 
words appear in print on the 18th of 
August. 





(Concluded on page 126) 














HE sawtooth roofs of these Remington Arms-U. M. C. 
buildings do not merely light them—they ventilate them 
in all weathers as well. 


The upper lines of Pond Continuous Sash are hung from the top— 
not center pivoted,—hence rain or snow cannot blow over them. They 
are virtually unbroken from end to end, because of the weather-proof 
expansion caps that join their sections; and they overlap storm panels 
at the ends. Rain or shine, the workers beneath get fresh air and light 
in abundance. 


Notice also the ventilation and lighting of the Lead Casting Building 
shown below. Over the windows is a weather-proof inlet line of Pond 
Continuous Sash, supplying fresh air uniformly the entire length of 
the building, regardless of the whims of the workers in opening the 
windows. In the roof is a monitor (not seen), with four outlet lines of 
Pond Continuous Sash. 


The greater the heat, the faster the air renews itself. And as for the 
lighting—it’s almost like outdoors! 


This is one of a number of ultra-modern plants described in a free booklet, “Air, Light, 
and F-fficiency,”’ which tells how unusual methods have obtained unusual results. Every 
factory executive will find it valuable. 


Consult our Engineering Department about your lighting and ventilating problems 


DAVID LUPTON’S SONS COMPANY 


CLEARFIELD & WEIKEL STS. 


PHILADELPHIA, PA, 
















UPPER PHOTOGRAPH 
Sent ton Arms-Union Metallic Cartridge 

» Machine Sh Bridgeport, Conn. 
Lr - Hall, Works Pond Con- 
tinuous Sash in sa 


LOWER PHOTOGRAPH 
Reulagtes roo Meelis Cs srriigs 

°. a ‘asting Building, Brid, 
Conn. L. F. Hall, Works Engineer. Bone nd 
Continuous Sash in roof peak and upper side- 
walls. Lupton Steel Sash Counterbalanced 
Type in lower sidewalls. 
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LOOKING INTO THE 
FOCUSING HOOD of the 


Graflex Camera 


you see a brilliant, full negative size image of 
the subject you are about to photograph. As 
you advance or recede from the subject, watch- 
ing the changing composition and expression, 
accurate focus is maintained constantly by a 
slight adjustment of the focusing button, then—a pressure of the 
Focal Plane Shutter release and the desired pictorial effect is secured 
instantly. 





Ask for 64 page Graflex Book, free at your dealer’s or by mail. 


FOLMER & SCHWING DEPARTMENT 
EASTMAN KODAK CO. ROCHESTER, N.Y, 
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Answering the Nation’s Call 
stations and mobilization camps 


throughout the United States. 
More than 10,000 miles of special 


N this “supreme test” of the 

nation, private interests must be 
subordinated to the Government's 
need. This is as true of the tele- 
phone as of all other instrumentali- 
ties of service. 


The draft for war service which 
has been made upon the Bell 
System is summarized in a recent 
Government report. 


Government messages are given 
precedence over commercial mes- 
sages by means of 12,000 specially 
drilled long distance operators all 
over the country. 

The long distance telephone fa- 
cilities out of Washington have 


been more than doubled. 


Special connections have been 
established between all military 
headquarters, army posts, naval 
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systems of communication have 
been installed for the exclusive use 
of Government departments. 


Active assistance has been given 
the Government by the Bell System 
in providing telephone communi- 
cations at approximately one hun- 
dred lighthouses and two hundred 
coast guard stations. 


Communication has been pro- 
vided for the National Guard at 
railroad points, bridges and water 
supply systems. 


A comprehensive system of war 
communication will be ready at the 
call of the Chief Signal Officer, and 
extensive plans for co-operation 
with the Navy have been put into 
effect with brilliant success. 


As the war contin-1es, the demands of the Government will increase. 


And the public can help us to meet 
restraint on all 


the extraordinary conditions by putting 


unnecessary and extravagant use of the telephone. 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASSOCIATED COMPANIES 


One Policy 


One System 


Universal Service 





MASON’S NEW PAT. WHIP HOIST| THE BRIDGEPORT CHAIN CO. 


for Outrigger hoists. Faster than Elevators, and hoist 

direct from teams, Suves bandling at less expense. 

Manufactured by VOLNEY W. MASON & CO.., Inc. 
Providence, R. 1. U.S. A. 


Specialists in Small Wire Shapes &FlatStampings | P 


Bridgeport, Conn. 
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New 1916 Revised and Enlarged Edition. Showing all Recent Improvements 


The Modern 


Gasoline Automobile 


Its Construction, Operation, Maintenance and Repair 
By VICTOR W. PAGE, M.E. 
Covers Every Phase of Modern Automobile Practice. Latest and 
Best Treatise 


Over 850 (5}s x 8) Pages 


Price $2.50 Postpaid 
IN THE 1916 REVISED EDITION 


The subject of electrical motor starting systems has been con- 
sidered at length and all leading systems and their components de- 
scribed. A discussion on ball and roller bearing, their maintenance 


features of timely interest such as latest types of gasoline and kero- 
sene carburetors, cyclecar power plants, the Fischer Slide valve motor, 
detachable wire wheels, cantilever springs, eight and twelve-cylinder 
motors, new valve operating systems, Stewart-Warner vacuum fuel 


transmission, positive differential, armored automobile, hydraulic 


new material has been added on tractors in three and 
four-wheel forms, cyclecars and agricultural tractors or automobile 
plows; combination gasoline-electric drive, front-wheel and four- 
wheel drive and steer systems and other important developments in 
The discussion of power transmission 
s has been augmented by consideration of the skew bevel 
gear and two-speed direct drive rear axle, as well as several new forms 
of worm gear drive, etc., have been added to bring the work thoroughly 


Not too Technical for the Layman—Not too Elementary for the More Exptre 


Sent prepaid to any address on receipt of price 
MUNN & COMPANY, Inc., 233 Broadway, Woolworth Building, New York 


600 Illustrations 
12 LARGE FOLDING PLATES 


included, and a number of other 
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America Faces A War Tragedy 
(Concluded from page 125) 


The canning industry of the United 
States is swamped with fruit and vege- 
tables to can. They can’t take care of 
the stuff that is being thrown at them; 
for the perishable problem, here stated in 
concrete figures as affecting a few Reclama- 
tion Projects, is a national problem. We 
can take care of our corn and our wheat 
and our alfalfa—we can manage our hogs 
and our cattle and our cereals, but our 
perishable product is going to deserve its 
name as never before if something isn’t 
done and done quickly. 

“But why? Why can’t we take care 
of the food we have grown?” So asks the 
man in the street, and there is no one to 
give an authoritative answer. But one 
can make a pretty good guess. War has 
turned our economic system, always loose, 
never precise, always interfered with by 
politics and competition between great 
interests and a lack of coérdination in 
transportation—war has turned us from 
even a moderate degree of efficiency to a 
chaotic mass of people who are beginning 
to “muddle through” with a depth of 
“‘muddle” compared to which England’s 
was order most precise. 

Our railroads are swamped with goods 
and supplies and freight—for the Govern- 
ment. Food speculation has choked ware- 
houses full—held for higher prices. Fear 
of the future has kept many industries 
which should be expanding from growing 
—canneries, storage warehouses, dehy- 
drating plants which might have been 
prepared in advance for the bumper crops 
of perishables patriotism has and is pro- 
ducing, were not built. Railroads, lend- 
ing all the coéperation possible without 
being run by one central authority, are 
obeying Government commands, and short- 
sighted beaurocracy is giving right of way 
to coal and oil and freight and demanding 
deliveries without regard to the absolute 
need of cars, cars, cars for potatoes and 
fruit, onions and berries. Government 
has called farmers to the Army and Navy— 
—industrial establishments have howled 
for labor until those who hoe have heard 
and many have dropped hoes to take 
higher wages in factories. 

It is up to the United States Govern- 
ment—which means the Senate and the 
House, first—to answer and answer quickly. 
As this article is going to press, the long 
debated Food Bill has only just been 
assed. 

If there is a loss of perishable food from 
50,000 acres of Reclamation Project land, 
some gentlemen in Congress are apt to 





hear from it later. But if there is this 
_loss in Reclamation Projects, and a similar 
|percentage generally over the whole 
|country because of lack of authority and 
| money to conserve the food planted, cul- 
tivated and ready because of that request 
which was hardly less than a command 
from the President and his cabinet officers, 
what sort of result is it going to have on next 
year’s planting? 

Farmers who have spent from forty 
to sixty dollars an acre putting new land 
under cultivation, buying seed, labor, the 
use of machinery, will face ruin if they 
have to lost it. The crops of fifty thousand 
acres lost means $2,500,000 to a small 
group of people—the Reclamation Project 
people. If they lose it, having rallied to 
Uncle Sam’s appeal, because Uncle Sam 
turns a deaf ear to their necessity, after 
his implied promise that “what you do, 
I'll stand by” will they ever do it again? 


A Fire-Fighters’ Record 


ECENTLY the Monday morning 
papers carried an account of a test 
made by the New York Fire Department 
which, while wholly lacking in pictorial 
features, was probably as spectacular an 
achievement from the engineering view- 
point as anything ever undertaken by the 
Fire Department. This was nothing less 
than the delivery of water at effective fire- 
fighting pressures to the observation plat- 
form of the Woolworth Building, 730 feet 
above the street. 
We have from time to time been warned 
of the extra fire hazard of the skyscraper. 
We have been told that one excellent 
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reason for minimizing building heights is 
that, with such structures as we have in 
our larger cities, in the event of a blaze 
in the upper stories all the firemen could do 
would be to sit about and wait for the fire 
to burn down to a point where they could 
reach it; and that accordingly the entire 
portion of the structure above this deadline 
would be doomed to inevitable destruction, 

The Fire Department has now demon- 
strated the fallacy of this theory, and, in 
the words of Chief Kenlon, has shown that, 
fast as the construction engineers are moy- 
ing upward, the fire fighters are keeping well 
above them. Indeed, the Sunday morning 
test of which we speak indicated that the 
pumps at the disposal of the Department 
are right now capable of sending water to 
a height 1,000 feet—300 feet further than 
there is any present possibility of their 
having to send it. 

An engine standing in the street was 
coupled up, by means of a hose connection, 
with the base of the standpipe which runs 
up through the building, and from the 
upper end of the pipe a hose was carried 
to the edge of the observation gallery. 
Three minutes after water was turned into 
the system the hose began to spit a steady 
stream out over the rail—at such a height 
that before it could reach the street again 
it was broken into an impalpable spray 
which the few passersby were wholly 
unable to notice. Various combinations 
of pump hose and nozzle were used in the 
21 tests which were made, one after the 
other; and in every case the water arrived 
at the nozzle with a pressure of 32 to 69 
pounds, and at a velocity of 161 to 342 
gallons per minute. A noteworthy feature 
of the tests was that they bore out com- 
pletely the formulae which the department 
has been using for friction losses, eté.; 
in every case the observed nozzle pressure 
was almost exactly what these formulae-~ 
stated that it should be. It goes without 
saying that only the finest grade of hose 
would support the pumping pressures of 
350 to 400 pounds necessary for this 
stunt. 


Wood as a Gas Making Material 


7s question of the employment of 
wood in part replacement of coal in 
gas-making has lately been receiving con- 
siderable attention and trials have re 
cently been carried out in France on & 
working scale, in the gasworks of Landes. 
The wood used was the sea pine, in the 
form of billets cut from the middle of the 
trunk. The charge of the wood was about 
half the weight of that of coal and car- 
bonization occupied about half the usual 
time. When running one retort with 
wood to every two with coal, no appre 
ciable difference in the calorific power of 
the gas was noted. Of the two by-products 
—small coke and tar—the former amounts 
to 5 to 10 per cent. The tar from the 
combined distillation of wood and coal is 
much lighter than common tar, and # 
more difficult to separate from water in the 
condenser. Owing to the acid character 
of certain of the products of the distilla- 
tion of wood, e. g., acetic acid—trouble 
may be caused in the condensing plant 
unless the proportion of coal is sufficient 
to yield ammonia in the quantity neces 
sary to neutralize the acids. The yield 
of gas from the wood was found to be 
substantially equal to that from coal. 


An Investigation of the 

Katmai Eruption 
— National Geographic Society of 
Washington is sending out an e 
tion to complete the studies made by the 
society in 1913, 1915 and 1916 on the site 
of the great eruption of Mt. Katmai, 
Alaska, in June, 1912. The expedition 
is led by Prof. R. F. Griggs, of the Ohio 
State University. 


Testing Transformer Oils 

NDER the direction of the Bureau of 
/ Standards and the American Society « 
for Testing Materials, experimental it~ 
vestigations have been begun by certain 
electrical manufacturers and oil Ey, 
upon the methods of testing transformer” 
oils for dielectric strength. The object of 

the experiments is to secure uniformml 
throughout the industry. mR: 
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Notes 'Gee 


and Queries. 


Kindly keep your queries on separate sheets of 
paper when corresponding about such matters as 
patents, subscriptions, books, etc. This _ will 
greatly facilitate answering your questions, as in 
many cases they have to be referred to experts. 
The full name and address should be given on 
every sheet. No attention will be paid to un- 
signed queries. Full hints to correspondents are 
printed from time to time and will be mailed on 
request. 











(14242) E. A. A. asks: Permit me to ask 
some questions: What is the most plausible 
sypothesis so far advanced concerning the con- 
dition of the interior of the earth? Are there any 
investigations along this line being conducted at 
thepresent time? I understand some still hold that 
the earth is a rigid solid, while others maintain 
that the inside is in a fluid condition. Which 
theory finds the greatest favor? As the books to 
which I have access give but little light on the 
subject, I would ask that you please inform me 
of some good source of information on the subject. 
A. The belief is general among geologists that 
the interior of the earth is solid. The statement 
in Chamberlain and Salisbury's College Geology, 
page 10, is, “From the weight of the earth, it is 
inferred that its interior is much more dense than 
its surface. From its behavior under the attrac- 
tion of other bodies, it is believed to be at least as 
rigid as steel, and its interior cannot therefore be 
liquid in the usual sense of that term. We will 
send the book for $3.80. There is a very excellent 
chapter on the interior of the earth in Tarr's 
College Physiography, price $3.75, postpaid. 
We are not aware of any investigations in progress 
upon this point at the present time. 

(14243) W. C. J. asks: Will you please 
send me some information about the Sargasso 
Sea, in the Atlantic Ocean, as to position, char- 
acter, accessibility, and whether theré are any 
partly submerged ships there or not I have 
been interested in this spot for years and I would 
like some positive information on the subject, 
also, if you can, tell me if it is inhabited by red 
gnats, or other poisonous insects, A. The Sar- 
gasso Sea is a great eddy in the North Atlantic 
Ocean caused by the equatorial drift and the 
trade winds. In the center of the whirl is much 


floating seaweed, sargassum, which gives it its | 


name. We have sailed through this area and 
have no recollection of the gnats. It occupies a 
large portion of the area between the Gulf Stream 
and Africa and South America’s north coast 
Patches of weeds were occasionally seen as we 
sailed through, for a number of days. You will 
find this sea laid down on maps in Physical 
Geographies and Physiographies. It is as 
accessible as any other part of the Atlantic Ocean. 


(14244) D. L. H. asks: Will you please 
explain about the use of the phrase “ primary 
colors."" Thess were formerly said to be, red, 
yellow and blu». This seems to be the natural 
group, since, i’ the colors of the spectrum be 
arranged in a circle the other colors are formed by 
the overlappir.g of these. Thus: red, orange =red- 
yellow, yellow green=yellow-blue, blue,violet= 
blue-red. The present grouping is thus given in 
the ScrentiFic AMERICAN, page 263: “There are 
three primary cclors, red, green and blue-violet, 


which when blended in equal proportions, produce | 


the sensation of white light.’"" This certainly 
makes them complementary, but does it make 
them primary colors? It is further stated that 
“by mixing some or all of these three colors in 
suitable combinations, we obtain all the colors or 
shades of them.'" This must be true or it would 
not be stated in your thoroughly reliable journal, 
but I cannot make it seem possible that, for 
instance, yellow can be made by mixing any or all 
of these, so called, primary colors. Will you 
kindly inform me how to make yellow by mixing 
some or all of the colors, red, green and blue- 
violet? I am intensely interested in all that 
appears in your valuable paper A. The term 
“primary colors’’ is used in several senses. The 
Century Dictionary gives three senses; “First, 
the seven colors into which Newton arbitrarily 
divided the spectrum, viz., red, orange, yellow, 
green, blue, indigo and violet. Second, the 
colors, red, yellow and blue, from the mixture of 
which it was erroneously supposed (from the facts 
of the mechanical mixture of pigments), all other 
colors could be produced. Third, red, green and 
violet, light of the spectrum, from the mixture 
of which all other colors can be produced.” 
Green light cannot be produced by the mixture of 
yellow and blue lights. The result is always 
white light, since yellow and blue are complement- 
ary colors. There are many pairs of comple- 
mentary colors. There cannot be three comple- 
mentary colors. One color is the complement of 
another when it fills up what the other lacks of 
being white. Two colors which together form 
white light are complementary. The circle of 
color which we have written for you as lights, give 
ten colors, so arranged that the opposite colors are 
complementary: thus, red and greenish blue, 
yellow and indigo blue, when mixed, give white 
light. The alternate colors, when mixed, give 
the color between. Thus red and violet mixed 
give purple. Green cannot be produced by 
mixing yellow and blue lights. Yellow and blue 
Pigments when mixed given green paint. Why? 
The blue pigment absorbs nearly all the red, 
Orange and yellow of the light, and reflects only 
the green, blue, indigo and violet, while the yellow 
Pigment absorbs the blue, indigo and violet of 
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green. The result of mixing the yellow and blue 
pigments is that only green is left unabsorbed by 
both and this alone is reflected by both. Hence 
green paint is made by mixing yellow and blue 
paints, but the yellow and blue colors are in no 
sense mixed in the paint. A microscope will 
show the yellow and blue grains in the green paint 
as distinctly as if they were separate. They are 
unaltered. The primary color sensations are 
in the generally received theory, that known by 
the names, Young-Helmholta, are red, green and 
violet. Vermilion red and emerald green lights 
when mixed give a yellow color sensation. If you 
have a high school in your town, probably the 
teacher of science in the school can give you the 
demonstration which you desire of this fact. 
Some apparatus is required which a high school 
should possess. The demonstration is very 
simple. The two colors are brought into the eye 
| together so that one gets their combined effect. 
| Or they can be projected with a lantern on a 
screen, one over the other, and their combined 
color sensation determined. 


(14245) A. C. asks: Will you please 
advise me of a number, or article in the Screntiric 
AMERICAN, or elsewhere which proves that 
sound vibrations traverse the wires of the electric 
telephone. A. Sound does not traverse the 
wire of the telephone circuit. 
current travels along the line from the transmitter 
to the receiver at the other end of the line. This 
current is made vibratory by the impulses of the 
air sent against the microphone of the transmitter, 
These electrical vibrations exert an effect upon 
the diaphragm of the receiver and set it into 


tion of the transmitter. 
diaphragm of the receiver are heard as sound. 
There is no sound at any point between the trans- 
mitter and the receiver. Only electricity crosses 
the space between the two instruments. 


(14246) A. R. F. asks: I am told that 
there appeared in your publication about ten 
or twelve years ago, an article proving from a 
scientific viewpoint that it was impossible for a 
pitcher to “‘curve’’ or “‘drop™ a baseball, and 
describing several conclusice tests made on big 
| league pitchers. The ordinary fan believes he 
| can. I am anxious to know exactly. I should 
| appreciate it very much if you could refer me to 
| the desired issue. A. The article to which you 
| probably refer is to be found in the ScrenTiFIc 
| American Vol, 111, No. 7. It is a letter from 
la correspondent on page 114. This is preceded, 
as such letters always are, by the statement 
|The Editors are not responsible for statements 
made in the Correspondence Column.”" The 
writer questions the fact that a ball can curve. 
He was followed in Vol. 111, No. 19, by one in 
the same column afirming the fact of curving. 
Now as to the positive side of the question: In 
SuPrPLEMENT, 1992, page 146, is an article by 
Professor Franklin of Lehigh University, which 
demonstrates the process of curving. In the 
| Sctentiric American Vol. 104, No. 6, page 136, 
is a long article by Professor J. J. Thompson of 
Cambridge, England, (than whom there is no 
higher authority in mathematical physics in the 
world) in which the curving of a golf ball is demon- 
strated. An article in the Popular 





Only an electric | 





vibration at exactly the same rate as the vibra- | 
These vibrations of the 





Science | 


| Monthly, for August, 1913, may also be referred | 


to. The matter is one of common citation in 


the college text-books of physics. We name | 


Hastings and Beach, page 135; Franklin and 
| McNutt, page 90; Kimball, page 71, and Crew, 
page 170. We know no mathematical authority 
who denies the curving of balls moving through 
fluids while rotating on an axis. 


} 


| (14247) C. A. P. asks: I have two 


questions to ask that I have heretofore been un- 


able’to have solved. 1. If it was possible to} 
|attain temperature and pressure high enough | 


could iron be gassified. 2. Is the center of the 
earth a large volume of gas? A. 1. With a tem- 
perature sufficiently high, iron is readily turned 
into a vapor. This is the case in the sun. 
are immense quantities of iron vapor in the outer 
layers of the sun, as is shown by the spectroscope. 


| It can also be vaporized by the electric arc. | 


Every substance on earth has been vaporized 
and every gas has been liquefied and every one 


There | 


frozen, with the possible exception of helium alone. | 


2. It is very improbable that the center of earth 
|is liquid or gaseous. There is at the earth's 
| center immense pressure which tends to produce 

an immensely high temperature as you say, but 
there are two classes of substances on the earth 
with reference to melting by heat and pressure, 
| The first class is represented by ice, which ex- 
| pands when it freezes and so floats on water. Ice 
is more bulky than the water from which it froze 
Now if the ice is compressed to the volume of the 
| water from which it was formed, it will be me!ted 
by the pressure, without receiving any heat from 
the outside. That is, it melts at a lower tem- 
perature under pressure than when in the open 
air. There are but a few such substances known. 
The second class of substances behave in exactly 
the opposite manner. They contract upon 
turning solid, and so are heavier in the solid than 
in the liquid condition. As an example, take a 
piece of a wax candle and partly melt it. The 
solid wax sinks in the liquid. It does not float 
as ice does on water, It is smaller, denser, heavier, 
in the solid than in the liquid form. It must 
expand to melt. If we compress it, make it 
denser, heavier, we carry it farther from melting 
and the greater the pressure the hotter it may be 
made without melting. The rocks, lead, pure 
iron and most metals belong to this class of sub- 
stances. Solid lead sinks in melted lead. The 
more the pressure the hotter they may be made 
and still not melt. So as you go down into the 
earth it becomes hotter, but the stones and metals 
are still solid. Astronomers and geologists believe 





the light and reflects red, orange, yellow and 


the earth to be solid to the center. 





DISSTON 


SAWS AND TOOLS 





Disston 
D-8 Saw-Flling Guide 


Give Your Saws 
Proper Care 


No saw, not even the best, can do the right 
kind of work unless it is properly filed and set. 
The setting of saws by hand requires years of 

ractice. To simplify the proper re-setting of 

isston Saws so they will give continued satis- 
faction to their owners, Henry Disston & Sons 
make the Triumph Saw-Set. This saw-set has 
two plungers, one of which holds the saw-set se- 
curely in position against the saw, while the other 
setsthe tooth. Withthis saw-set results can be 
secured practically equal to hand setting given 
Disston saws by Disston experts at the factory. 
The D-3 Filing Guide insures uniformity of filing through- 
out the saw, and makes it possible for the inexperienced 
saw-filer to sharpen a saw correctly. 


Use a 54-inch Disston slim taper file with this filing 
guide to get the best results. 


Send for Free “‘Hand-Saw Booklet” 


HENRY DISSTON & SONS, Incorporated 
PHILADELPHIA, U. S. A. 
Canadian Works: Toronto, Canada 


o'tSToy, 
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“Out Again, Gone Again” With 
Basline Autowline 


You can pull your car out of a ditch or mud hole on its own power— 
if you have a ine Autowline. 
Just fasten one end to a rear wheel, take a turn of the line around 
the hub, and fasten other end to fence post or tree. Then start your 
motor and—zingol —you'll be out of trouble in a second! 
That's an extra use, of course, for Basline Autowline is made for 
towing. It's a length of Yellow Strand Wire R with patented 
Snaffle Hooks for attaching. The hooks stay hooked. Basline Autowline 
is light, powerful, durable, . Price, east of Rockies, $4.55. 
Powexstee, AUTOWLOCK, another necessity, makes r car and 
spare tires theft-p: . Price, east of Rockies, only $2.25. 
Buy from your Accessory Dealer, Literature on request 
BRODERICK & BASCOM ROPE CO., St. Louis—New York 
Manufacturers of celebrated Yellow Strand Wire Rope 
For over forty years, B.& B. Wire Ropes have made good on the biggest jobs ff ~~ 
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“Increase Production,” is the universal demand of 
the day. 

But remember that increased production is worthless 

without accurac’. Make sure at every step by using 


Starrett Tools 


There are 2100 styles and sizes of these fine y 
measuring instruments. Each one is especially 
adapted to its work. 

Ask for Catalog No. 21-B. 
The L. S. Starrett Co. 


The World’s Greatest Tool Makers 
Athol, Mass. 42-725 
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Coast Defense 


Intricate fortification 
plans and big-gun charts 
must be drawn with a 
dependable pencil. The 
importance of a strong, 
smooth, long-wearing 
lead can hardly be 
overestimated. 


ELDorADO 


the master drawing pencil” 


has proved itself “‘the 
master drawing pencil’’ 
inevery case. Nowork 
is too hard, no lines too 


fine, no shading too 
difficult. 


Made in 17 degrees, 
each true to grade. 
Send 16 cants in stamps 
for samples worth double 
the money. 
Joseph Dixon Crucible Co. 
eines — nesta Cay, N. J. 























At Training Camps 


Muscles and ligaments that in civil 
life are little used are called into 
active service. The r is sore- 
ness and lameness. Prepare your 
muscles for the extra effort by a 
rub-down with Absorbine, Jr.,—this 
prevents the usual discomforts and 
you will be “fit” the next day. 


AbsorbineJ 


Stimulates and invigorates jaded muscles— 
heals and soothes. For muscles that have 
been strained or wrenched it gives prompt 
relief. After a hike rest e's pats 
aching feet with a 
effective liniment. bine, Jr., is also 
valuable for cuts aud bruises as itis « postive 
germicide and prevents infection. 








Absorbine, is et fragrant and safe to 
oo parly herbal. It is highly concentrated 
a few Gree are costed 
at an . Fer. 0 rub-dows 

one ounce 
ssakesie vip sar of weir o 


Geto of Absorbine, 
tod Lae Mindy by » echo 


ance ofa 


$1.00 a on at oo or 
mailed anywhere postpaid. 


t 
address on receipt of 10c > canes: 


7. TE POUNG, PD. F. 
Springheld, 
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NEW BOOKS, ETC. 


Interior Wirina. Systems for Electric 
Light and Power Service. By Arthur 
L. Cook. New York: John Wiley & 
Sons, Inc., 1917. 12mo.; 426 pp.; il- 
lustrated. Price, $2 net. 


Applied Electricity at Pratt Institute, gives us a 


books. The chief beneficiaries will be superin- 
tendents, operators and wiremen, and these will 
find their problems plainly stated, with clues to 
the most approved methods of solving them 
Parts I and II give a comprehensive idea of the 
types of lamps and motors and the conditions 
under which each type is at its best. Part III 
describes apparatus and fittings for interior wiring, 
details, methods of calculating the sizes of circuits 
for varying requirements, and by examples illus- 
trates and explains typical lighting and power 
applications reproduced from actual installations. 
Only simple mathematics are employed in the 
calculations. 


Tae AVIATOR AND THE WEATHER BuREAU. 
By Ford A. Carpenter, LL.D., Meteor- 


ologist. San Diego Chamber of Com- 
merce, 1917. l16mo.; 54 pp.; _ illus- 
trated 


It is well to remember that the weather service 
of our country began with the Signal Corps of the 
Army; in Dr. Carpenter's attractive little 
volume we are shown the Weather Bureau and 
the aviator in active codperation. There is a 
sketch of the Signal Corps Aviation School at 
San Diego, a chapter on applied meteorology for 
the aviator, a narrative of weather observations 
from an aeroplane, and a statement of methods 
and results in upper air investigation; there are 
also 23 interesting plates of the machines, the 
instruments and the men that are accomplishing 
this work, and of the scenes of their flights, as 


flights, wind velocities and temperatures. All 
explanation is simply phrased and goes into 
sufficient detail to make it of distinct value to 
all who are interested either in weather or in 
aviation. 


Tue PracticaL Book or Earty AMERICAN 
Arts AND Crarts. By Harold Donald- 
son Eberlein and Abbot McClure. 
Philadelphia: J. Lippincott Co. 
8mo. 339 pp. Price, $6.00. 

The authors have made a distinct contribution 
to the literature of home life enrichment. The 
beautiful volume before us is a scholarly treatise 
on American glass, Mexican majolica, American 
ironwork, copper, brass, lead and tin, needlework, 
silver plate and goldsmithing, pewter, pottery, 
decorative painting on household gear, portraiture 
and allegorical painting, coverlets and carpets, 
illumination, handblock printing, carving and 
lace. The aim of this book is to present a thor- 
ough-going informative and practical guide to the 
arts and crafts of our forefathers. It is intended 


lector to obtain desirable specimens if he is prop- 
erly posted as to what to buy and approximately 
where such articles can be bought. The period 
goes back to the beginnings of permanent Eu- 
ropean colonization, on the continent of North 
America on the one hand, and on the other, in- 
cludes the earlier years of the nineteenth century. 
The rich and broad field which lies open to the 


The volume is the result of years of first-hand 
investigation, and has grown out of small begin- 
inngs in the form of articles which appeared in 
American Homes and Gardens, and other publica- 
tions of a similar nature. So far as we are aware, 
the authors were the first to devote any systematic 
consideration, in periodical form, to most of the 
subjects herein treated, emphasizing elements of 
craftsmanship and historical significance. The 
various articles provoked such a correspondence 
in discussion that the interest for this book 
became apparent. The authors have performed 
their task in an exceedingly competent manner, 
and the book is most beautifully illustrated. It 
should be in the hands of all collectors and those 
who like to know how our forefathers lived. It 
is an exceedingly valuable book. 


An Historica, Atias or Mopern Ev- 
ROPE FROM 1749 To 1914. By C. Grant 
Robertson and J. G. Bartholomew. 
New York: Oxford University Press, 
1915. Quarto, 24 pp. of text, 56 pp. 
of maps. Price, $1.50. 

The period dealt with by the authors and 
geographers takes up Europe from the French 
Revolution to the present day. The sad political 
history, and conditions of today, require some 
knowledge of what made the Europe of today, 
and which are the essentials preliminary to any 
intelligent interpretation of foreign affairs. The 
absence of maps of a good scale at a modern price 
has long been noticed. The present work 
admirably fills this want. The maps are very 
clear and are not over-burdened with unnecessary 
detail. The very latest developments as to the 
partition of territory in the war are indicated. 
There is excellent text accompanying all of the 
maps. 

Cut. Published by the Chilean Govern- 
ment, 1915. 8vo.; 301 pp.; illustrated. 
The quaint English of this attractive bulletin 
serves only to add interest to its abounding 
information, and is seldom allowed to cloud the 
meaning of a sentence. Those who already know 
something of what Chili has to offer to the traveler, 
the investor and the immigrant may refresh and 
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collector, is in some directions almost untouched | 





of this volume; those to whom Chili is little more 
than a name are due to experience amazement and 
admiration. Physical features, climate, flora and 
fauna, and population and sanitation, are set 
before the reader in a few vigorous pages; there is 
enough of history to show the birth of national 
ideals and the foundations of the present high 
civilization; the system of governmental and 





The author, who is head of the Department of | Judicial administration is explained, finances are 


carefully set forth; the naval and military organi- 


more extended survey of electric lighting and | 2@tion receives full attention, and exceptional 
power applications than is usual in similar hand- | ©@Ucational facilities are shown. 


Chili has liter- 
ature, art and music, all tinged with a distinctive 
national character; many of her beautiful build- 
ings are pictured, while other of the numerous cuts 


| illustrate her extensive agricultural, mining and 
| industrial 


activities to which a _ considerable 
portion of the text is devoted. 


Iraty, FRANCE AND Britain aT War. By 
H. G. Wells. New York: The Mac- 
millan Company, 1917. 8vo.; 285 pp. 


Price, $1.50. 

In his own peculiar and inimitable way, Mr. 
Wells has here recorded his own keen observations 
and valuable deductions as called forth by an 
unwilling tour of two of the great fighting fronts. 
| His unique strength seems to lie in his capacity 
for taking in breadth and detail with equal 
facility. More than ever is it emphasized that 
this is a war of industry against industry; that 
the clanking of equestrian accouterments and the 
gallant charge in the open has suddenly become 
ancient history; the farmer and the mechanician 
are pitted against the farmer and the mechanician; 
science and industrial organization will win the 
war and military strategy has already taken 
second place. The final section raises the question 
whether the peoples involved are really doing 
any constructive thinking at all; the various types 
of pacifist are felicitously sketched; the social 
changes in progress are set forth in incident and 
conversation, and the religious revival and the 





ending of the war are discussed in that engrossing 
manner for which the author is noted. 


well as five charts that convey clear ideas of | 


Magin’s ApvertTistinc Data Book, 1917. 
New York: John Lee Mahin. Price, 
$2. ‘ 

ApvertTiIsInNG. Selling the Consumer. By 
John Lee Mahin. Garden City, N. Y.: 
Doubleday, Page & Company, 1916. 
8vo.; 321 pp.; illustrated. Price, $2 net. 
Times have changed since the psychology of 

advertising was summed up in the maxim, “ Repe- 

tition is the law of memory,” and the eye was 
wearied by regiments of trade names in solid 
formation. Advertising is now recognized as 

“the greatest force in the economical distribution 

of the fruits of industry,"’ and its psychological 

applications have become as complex as industry 

itself. ‘“‘ Advertising’ is the revised edition of a 

work by a well-known specialist in which modern 

principles are unfolded for the benefit of those who 
are drawn toward this constructive, fascinating 
profession. Advertising can appeal only to free 
dollars; it is a true service mutually beneficial to 





| statistics; population, 





appreciably increase their knowledge by the use 


producer and consumer. 


on to list the tools of the profession and explain 
their uses and limitations; to discuss and analyze 
mediums, and to expound the building of an 
advertisement and the application of the five 
tests; other striking chapters deal with retail 
advertising, price maintenance, and codperation 
between “advertising, the missionary, and sales- 
man, the closer."" The work is a successful, com- 


| prehensive survey of advertising organization to 


be unqualifiedly commended to all students of 
publicity. The little ‘‘ Advertising Data Book” 
contains in vest-pocket space condensed facts and 
income, “free dollars,” 
trademarks, and the local and general mediums 
of the United States and Canada, are set forth in 
lucid paragraphs and crisp tabulations, and small 
but adequate colored maps make easy the location 
of all towns mentioned. 


Ancient Times. A History of the Early 
World. An Introduction to the Study 
of Ancient History and the Career of 
Early Man. By James Henry Breasted 
Ph.D., Professor of Oriental Histor 
Egyptology. Boston and New 
Ginn and Company. Price, $1.60. 
Set forth in a style of crystalline clearness, the 

subject-matter of this delightful volume is marvel- 

lous in its breadth and depth. Age after age of 
the human race passes before us; but wars and 
dynasties are not, as in the case of so many 

, considered the whole duty of man; 
rather we touch human life in all its varied 
manifestatiors, learning of the intimate phases of 

society, invention, work, religion and art; it is a 

continuously unfolding view of the evolution of 

civilization from the earliest Nile-dwellers down 
through the triumph of the barbarians and the 
end of the ancient world. In defense of the space 
devoted to the Orient, the author points out that 
modern discoveries there have doubled the historic 
period and that her monuments and documents 
are more extensive then those of Greece andRome 
combined. He has wisely utilized the pictorial 
monuments and records in such a way as to 
interest the young student and convey the 
significance of certain historical phases, and has 
succeeded in making those far-off times again glow 
with life and meaning. There are numerous and 
noteworthy colored plates, dealing with scenery 
and art, six beautiful full-page etchings, and 
smaller illustrations on almost every page; then 
there are half a hundred carefully-drawn maps 
and a pronouncing index. The volume is admir- 

able for the high-school student, but it would be a 

pity if its usefulness were restricted to the young; 

it should find eager readers in all walks of life, for 
in nearly everything it attempts it touches the 
summit of excellence, 
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Such are the opening | 


for both the use of the collector, and the general propositions of Mr. Mahin's volume, which goss 


reader. There are still opportunities for the col- | 
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ADVERTISING 
CLASSIFIED 


LATHES AND SMALL TOOLS 

















SENECA FALLS MFC. CO., 
Seneca Fale NY), S.A. 


The “BARNES ” Positive Feed 


Upright Drills 


10 to 50-inch Swing 
Send for Drill Catalogue 


W. F. & Jno. Barnes Co. 


Established 1872 








1999 Ruby Street Rockford, Illinois 


SOUTH | B iD. Lathes over 10 years 
For the Machine 
and Repair Shop 
LOW IN PRICE 
So 


Send for free catalog 
ing pricce on ontive fg 


South Bend Lathe Works 
421 Madison St., 
South Kend, Ind. 


INVENTORS’ ATTENTION! 


The Oswego Machine Tool & Die Works wishes to an- 
nounce that they are equipped with finest machinery 
and employ best tool and model makersin the country 
to take care of developing and building models for in- 
ventors. Wil! quote on the work at reasonable flat hour 
basis or contract. If interested, write usfor particulars. 


OSWEGO MACHINE TOOL & DIE WORKS, PHOENIX, N. ¥. 




















) ED CNS Os & 


1500 GOOD TOOLS 













Strong Diamond 
Tool Holders 


and many other tools for factory, shop, 
garage and home—many high class too 

attractively priced in our “Odds and Ends” 
pamphlet, which is mailed free on request. 


MONTGOMER 
105 Fulton | ae "e 2, eae 


NOVELTIES ¢ & meaner rm ARTICLES 





NCHIN 
TAMPINGS 


WORKS LEVELAN 


Experimental aaa ‘Model Work 


lectrical Instruments and Fine Machinery. 
Inventions Devel red 


Special Tools. Dies, Gear utting, Ete. 


HENRY ZUHR, 200 to 204 William St., New York City 
itt SCHWERDTLE 


STAMP CO 
STAMPS LETTERS & FIGURES 
BRIDGEPOKT CONN 


WELL? avs“ WELL 


Own a machine of your own. Cash or easy 
terms. Many styles and sizes for all purposes 
Write for Circular. 


WILLIAMS BROS., 434 W. State St., Ithaca, N.Y. 
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capihs i ade quicker ey bedh and 
are m. ’ y 
at smaller cost than for toothed gears. 


THE ROCKWOOD MFG. CO. 
1904 English Ave., Indianapolis, Ind., U.S.A. 
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The Nost Leautipid 


Car in.Anertca 


Paige cars have long since demonstrated their 
independence of all “price fields.” 


American men and women now buy a Paige— 
not because of the price tag which is attached 
to it—but because of its well established 
reputation as a fine mechanical product. 


On this basis, the Paige will always represent 
a “preferred investment” among motor cars. 
Its actual cost in dollars and cents will al- 
ways be an important, but an altogether 
secondary, consideration. 


Stratford “ Six-5 1” seven-passenger - - $1595 f. o. b. Detroit 


Fairfield “ Six-46" seven-passenger - - $1450 [. o. b. Detroit 
Linwood “ Six-39” five-passenger - - $1260 f. o, b. Detroit 
Brooklands “ Six-5 1” four-passenger - - $1795 f. o. b. Detroit 
Dartmoor “ Six-39” 2 or 3 passenger - $1260 f, o. b. Detroit 
Sedan ~~ Six-39” five-passerger - - $1875 f. o. b. Detroit 
Sedan ~~ Six-51” seven-passenger- - $2400 f. o. b. Detroit 
Town Car” Six-5 1” seven-passenger - - $2850 f. o. b. Detroit 
Limousine“ Six-5 1" seven-passenger- - $2850 f. o. b. Detroit 





Paige-Detroit Motor Car Company 
Detroit, Michigan — 























GMC Trucks are doing their bit- 


Thousands of American motor trucks 
are answering the transportation 
needs of the conflicting armies on the 
European battlefields. 


Transporting entire corps to the front—car- 
rying tons of supplies and munitions—assist- 
ing in successful retreats—bringing back the 
wounded—shouldering armoured engines of 
attack—rushing machine guns to combat 
air raids—in all branches of the service they 
have been of inestimable assistance. 


Today in the eyes of all Europe the motor 
truck is a supreme necessity—its superiority 
over all other means of transportation is un- 
questioned. 


Then there is another service to which trucks 
have been dedicated—less spectacular, but 
equally important. 


Far from the smoke of battle—far from the 
general base—the industries of our nation— 


GENERAL MOTORS COMPANY 


~ TRUCKS 












GMC trucks 
are built in all 
practical sizes, 34» 
ton to 5-ton capa- 
city—six sizes in 
all. Each size 
better suited than 
all the rest for a 
cerlain class of 
work. 


our factories, smelters and farms are in- 
creasing production. 


This increased production calls for better, 
quicker, more efficient transportation, and 
it is in this service that GMC trucks are 
doing their best work. 


Carrying produce to our cities—grains to 
our railroads—metals to our factories— 
raw materials to our mills—in a hundred 
and one different ways doing their bit— 
saving time and money, aiding the rail- 
roads by leaving them free for long 
hauls and full carloads—giving each com- 
munity better transportation facilities— 
greater efficiency—less waste. Surely 
GMC Trucks are doing their bit. 


GENERAL Motors TRUCK COMPANY. 
PONTIAC, MICH. 


New York Philadelphia =" Boston Chicago 
St. Louis San Francisco 
Distributors Most Everywhere (28) 
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Munn & Co., Inc., Publishers 
: New York, N. Y. 


August 25, 1917 


Price 10 Cents 


























































































































have taken guess-work and waste out 
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Can you afford to wait? 


OME day you are going to 
modernize your transpor- 
tationsystem with motortrucks. 
Sooner or later you must— 
or fall behind the times. Only, 
you hesitate over the original 
investment. 


And while you hesitate, 
your competitor’s trucks are 
running day and night, piling 
up profitable mileage, reach- 
ing out after the long range 
business you ought to share. 

Can you afford to watt? 


PIERCE-ARROW 


Motor Trucks 


of truck transportation. In fleets and 
in single units, in a hundred different 
lines of business they are reducing 
truck transportation to a science as 
exact as factory management. They 
are doing it in your business. 

Can you afford to wait? the 

In all parts of the country, under 


all conditions of weather and traffic Pierce- 
Arrow trucks are making their scheduled 
mileage on schedule time. By increasing 








The Worm-Gear 


All Pierce-Arrow tracks 
are equipped with the " 
netine'tamee Arrows. What these Pierce-Arrow 
of effective service undes 


Rent dacek conde = trucks have done for other business 


The PIERCE-ARROW MOTOR CAR COMPANY 
Buffalo, N. Y. 


selling range, lowering hauling costs 
and building up new business, many 
Pierce-Arrows have written their 
entire cost off the books of their 
owners, and then by surplus earn- 
ings have helped pay for more Pierce- 


men, they can do for you. 
Can you afford to wait? 


Specific data is available covering the cost of operation of Pierce-Arrow 
Motor Trucks in many different lines of business, such as Transport, Grocery, 
Contracting, Coal, Brewery, Textile, Oil, Dry Goods, Chemicals, et. 
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